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FOREWORD

The U.S. Army Recruiting Command (USAREC) has asked N W Ayer Incorpor-
ated to study the effectiveness of the Army's national recruitment
advertising. N W Ayer's Marketing Services Department undertook this
task in September, 1979, with guidance from USAREC's Program Analysis
and Evaluation Division. In addition, their assistance in acquiring,-- providing, and checking data and data sources was essential.

Volume I is the Executive Suas ry and is intended for the general
U reader who wants an overview of the project's objectives, methods,

and key findings. This summary highlights the marketing and
financial aspects of the analysis.

Volume II is the Main Report and is intended for the reader who wants
to fully understand the details of the project: its inception, method-
ology, data, results, validation, and economic implications.

Volume III Is comprised of Appendices intended for the specialist who
wants to thoroughly analyze the methods and data used in the analysis.
A step by step description of how the model was built is documented in
the Appendix entitled "Essential Elements of Analysis."

At our request our methodology and conclusions have been reviewed
by Professor Martin K. Starr of the Graduate School of Business of
Columbia University. He judged our statistical procedures sound
and the conclusions acceptable on a statistical and analytic basis.

The findings in this report are not to be construed as an official
Department of the Army position, unless so designated by othes authorized
documents.
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UNTRANSFOR)ED DATA SERIES APPENDICES

Data Appendix A. Performance Variables

Accessions by Date of Contract

A.1 igh School Degree/Category I-IlIA 1
A.2 High School Degree/Category IIIB-IV
A.3 Non Degree/Category I-IlIA
A.4 Non-Degree/Category IIIB-IV

ASVAB Exams

A.5 Category I-IlA
A.6 Category IIIB-IV

Data Appendix B. Media Variables

Advertising Spending

B.1 Television
3.2 Radio
B.3 Newspaper
B.4 Outdoor

B.5 Direct Mail
B.6 Local Advertising
B.7 Regular Magazines
B.8 Special Magazines

Media Deflators

B.9 Spot Television
B.10 Network Television
3.11 Spot Radio
B.12 Netvork Radio
3.13 Nevspapers
B.14 Magazines
3.15 Outdoor

Data Appendix C. Policy Variables

C.1 Recruiter Accession Objectives
C.2 El Pay
C.3 Recruiter Numbers

Data Appendix D. Environmental Variables

D.1 Youth (16-19) Unemployment I
D.2 Civilian Minimum Wage I
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ADJUSTED OR TRANSFOIED DATA SERIES APPPENDICES

Data Appendix E. Performance Variables

Accessions by Date of Contract (the December 1976 GI Bill
determined spike removed from the data)

E.1 High School Degree/Category I-i11A
E.2 High School Degree/Category IIIB-IV
E.3 Non Degree/Category I-liA

ASVAB Exams (the December 1976 gI bill Determined spike
removed from the data)

E.4 Category I-IlIA
E.5 Cateogry IIIB-IV

J Data Appendix F. Media Variables

Advertising spending (deflated to constant Dec. 1978 dollars,
and adjusted to reflect net spending levels throughout)

F.1 Television
P.2 Radio
F.3 Newspaper
F.4 Outdoor
F.5 Direct Mail
7.6 Local Advertising
F.7 Regular Magazines
F.8 Special Magazines

IAggregated Advertising Spending (aggregation is over deflated
net dollars)

F.9 Total Media at Current period
F.lO Total Media Sum of Periods T-4 through T-11
F.11 Television (lagged 1 period) + Local Advertising

+ Newspaper
F712 Total Media - Sum of Current Period Through Period T-5

Data Appendix G. Policy Variables

G.l Recruiter Accession Objectives - Twelve Month Centered
Moving Average

G-2 Recruiter Accession Objectives - Ratio of Monthly
Objectives to Moving Average

G,3 Relative Pay - the Ratio of El Pay to the Civilian
Minimum Wage
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Section A.I. HOW DOES THE RECRUITING PROCESS WORK?

It was necessary to begin the mo 1-building procedure by developing an
overview of the system under cons1eration (See figure A.Il. for a sche-
matic perspective of the system).- The objective of developing this pro-

I cess perspective was not to incorporate into it every element of the
recruiting system, but to outline those elements which are critical to
developing a measurement of the Influence of advertising spending
levels. \With this measurement based on a sound understanding of the

prcss ynamics, the risk of confounding the impact of advertising
spend g with other system factor changes was considerably lessened.

This overview of the recruiting process specifies that the pool of eli-
gible enlistment candidates receives a continual flow of information that
impacts perceptions about the viability of enlistment in the Army/ This
input comes from both the Recruiting Command with information abut Army
pay, benefits and training opportunities,; and from the generat1economic
environment, with information about alternative employment, educational,
and military service opportunities. .

I The quantity and quality of this information acts to impact both the level
of awareness of opportunities offered by the Army and attitudes toward the
Army, thus creating an atmosphere that affects responsiveness to contacts

U- made by the recruiter force and inducing people to seek out recruiters on

their own.

(The ability of the recruiters as salesmen to present Army pay and benefits
in a manner competitive with alternative service recruiting efforts results
in the number of candidates who make a commitment to begin the enlistment
process by going to an Armed Forces Enlistment Entry Station (AFEES) and
taking mental and physical exams Data on the number of candidates com-
pleting the examination process & month is available as a measure of

performance of the recruiting syst .

Once the examination process has been completed, the percentage of signed
contracts is heavily dependent on the manpower requirements of the Army,
as well as on the effectiveness of the career counseling staff in matching
examinee abilities and interests with available MOS slots.

Finally, the time of accession for those who sign contracts is primarily
determined by the flexibility of the DEP policy and by school-related
seasonality.
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Careful consideration of the process flow makes it clear that the system
payoff, the number of accessions achieved each month, is considerably
"downstream" from the impact of changes in the level of advertising spending,
which is the critical variable under investigation.

Monthly data vas not available that reflects changes in awareness levels and11 attitudes of the target market toward the Army, nor was monthly data avail-
able on the number of contacts made with the recruiting system.

A However, the number of ASVAB exams completed each month was available, and

represents the system performance measure furthest "upstream" in the process
for which data was available.

* - In order to measure the response of the system at the point most sensitive to
changes in the level of advertising, exam counts, as well as to track variations
In the key payoff measure, accession levels, the process was viewed in two
stages:

Stage 1: Relate Exam levels to changes in advertising, other
policy variables, and critical non-controllable en-
vironmental influences.

Stage 2% Relate Accession levels to changes in Exam levels.

Figure A.1.2 simplifies the process perspective in terms of the two stages.
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Section A.2. HOW IS THE MARKET SEGMENTED?

I Army priorities for the quality of the recruit mix required investigating the
differential impact of advertising on key market segments. Segmentation was
based on high school degree status and mental category test scores:

oHigh School Degree - Category I-IIIA

~ P High School Degree - Category IIIB-IV

0Non-Degree - Category I-IIIA

oNon-Degree - Category IIIB-IV

.~ I The first segment deserves the highest priority; therefore, this group's
* differential response to advertising pressure, as compared with that of the

~ other groups, was of particular interest in this analysis.
For the next two groups, some quality is lost with respect to test scores or
degree status, The relative priority that these two groups receive would

I depend on whether the Army's current interest is in degree status or mental.~i ~7category.
The last group was considered to be more constrained by the demands of the
Army than by the supply of candidates because accession variation reflects
administrative pressures as much as response to marketing efforts; therefore,

this group was not subjected to the same degree or detail of analysis.

The appropriate degree status could not be specified in the exam data, since
the records reflect the status at the time of examination, not at the time

-: ~ of accession, and therefore underrepresent the number of graduates. With
~* £ this restriction in mind, the exam data was partitioned by mental test

scores into two groups, Category I-IIlA and Category IIIB-IV, and an exam
model was built for each.

A The two exam segments were used in the first stage of the two-stage process,
* and each of the three accession segments considered was then related to the1 appropriate exam group in the second stage.
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Section A-3. WHAT KEY FACTORS ARE IN THE DATA BASE?

The data used in the analyses can be classified into four sets:

*Measures of Recruiting Performance

* Measures of Advertising Expenditure Activity

4. USAREC Controllable Policy Variables

oNon-controllable Environmental Influences

-* Each of the variable groupings will be briefly discussed in this section. A
more complete discussion of each variable, including a listing is included in

* the data appendix.

Measures of Recruiting Performances.

ASVAB 6-7 EXAMINATION COMPLETIONS:

This variable measures the number of exams completed each month in the AFEES :
stations.

ACCESSIONS BY CONTRACT DATE:j

Accession records were reviewed and each accession was allocated to the month
in which the enlistment contract was signed. This is effectively a contract
series exclusive of those contracts that do not result in final accession.
To our knowledge, this is the first time that recruiting performance has been
measured using a criterion so far "upstream" in the process.

Measures of Advertising Expenditure Activity.

The advertising data used in the analysis reflects historical monthly expendi-
* tures, as reported in N W Ayer media archives, used to purchase advertising

space targeted toward the non-prior service market segment.

Three key considerations in specifying the advertising variables are that

'9' *individual media components were analyzed to account for
'9 differing responses;

*The reported dollar expenditures for each medium needed
to be properly adjusted by the appropriate media deflator

were reported in constant dollars (December 1978 - 1.00);

andj

gross expenditures (including agency commissions) were
adjusted to net expenditures (exclusive of agency
commissions) where necessary.
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, I Table A1.3.1 lists the media components into which the total media expenditures
* are broken.

USAREC-Controllable Policy Variables.

RECRUITER ACCESSION OBJECTIVES:

~. I This variable reflects monthly objectives for male non-prior service accessions
I as a measure of both long- and short-term "pressure" on the system.

E-1 PAY:

This variable was used in the analysis as a component in the relative pay ratio
* comparing the level of E-1 pay to the civilian minimum wage.

PRODUCTION RECRUITERS:

a This variable represents the number of recruiters and commanders on station each
month, and reflects variations in the size of the recruiter force.

*' A Non-Controllable Environmental Influences.

I YOUTH UNEMPLOYMENT:
This variable represents the monthly unemployment rate for 16 to 19 years olds.

CIVILIAN MINIMUM WAGE:

This variable represents the monthly minimium wage as legislated by Congress, and
is the second component in the relative pay ratio.

'I. NAVY ADVERTISING:

This variable represents the total monthly advertising media expenditures by the
- U.S. Navy, and is the only competitive advertising data whose accuracy was con-

firmued.
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Table A.3Ml. Media Components

(1) Television (space costs for network and spot television) 1

(2) Radio (space costs for network and spot radio)

(3) Newspaper

(4) Outdoor (space costs for outdoor billboards)

(5) Re&ular Masazines

(6) Special Magazines (primarily "Source Book" and "On Your Own") -'

(7) Local Advertising (primarily newspaper ads placed locally
by the local recruiting commands)

(8) Direct Mail

2V

a,

ra

a%

* * S
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*Section A.4. WHAT FACTORS ARE NOT IN THE DATA BASE?

Ideally, the impact of variations in factors not included in the model speci-
fication will be small and independent of the factors included, so as not to
cause a serious bias in the estimation of the model coefficients.

£ Table A-4.1 lists some of the factors that could impact the performance of
~the recruiting system but which were not easily quantifiable, and therefore

were not included in the data base.

* Table A.4.1. Factors Not in the Data Base

*MOS Availability

( Time & Location of MOS School

Offers From Other Services

Bonuses Offered

Recruiter Quality

4 *Social &Political Events

Creative Changes in Advertising
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Section A.5. WHAT TIME FRAME DOES THE ANALYSIS COVER?

The time frame used to develop the analysis was determined by the availability

of the examination and accession data. Exam models were built on 54 monthly
observations covering the period April, 1976 to September, 1980. Accession
models were built on 48 monthly observations covering the period April, 1976 to

March, 1980.

)J



Section A-6. WHY AND ROW WAS A TWO-STAGE PROCEDURE SELECTED?

The primary objective of the analysis vas to measure the impact of changes in
advertising spending levels on the recruiting system's performance.

U As noted earlier, there is considerable administrative influence on the system
between the time that changes in advertising spending impact prospects' interest
level in the Army and the time that that impact on the interest level Is reflected

in the accession levels.

In order to maximize our ability to read the effects of advertising, ye chose to
r describe the system by the tvo-bstage process that vas noted in the overview section.

The two-stage nature of the process, as well as the need for evaluating accessions
on a market segment basis, required the following model-building procedure:

1(1) A model was built for each of the two exam segments, each
relating the number of ASVAB exams completed each month
to controllable and uncontrollable factors.

(2) A second model was developed for each of three accession
segments, each using the number of completed exams as input,
and relating the number of accessions (by contract date) to
the number of completed exams as well as to other key policy
variables.

'% %
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Section A.7. WHAT WAS THE EXAM MODEL-BUILDING STRATEGY?

The first step in the two-stage process was to build an exam model relating
advertising changes to variations in exam levels for each of the two exam
groups: mental categories I-IIlA and IIIB-IV. The strategy used to develop
the exam models can be outlined in seven basic steps:

1. Determination of those factors whose variation should
affect the level of exams.

2. Examination, using1 the Box Jenkins "pre whitened" cross-
correlations technique , of the dynamic pattern between exams
and each of the non-advertising variables to determine whether the
variable under consideration has a significant immediate or delayed
effect. Advertising variables were not considered at this time, in
order to reduce the variability in exams before trying to measure
the effects of the individual advertising media.

3. Assumption that each non-advertising variable would have an
immediate effect. In some cases, the variable was dropped from
further consideration after analyzing the cross-correlations. In
other cases, a delayed effect was added to the current-effect
hypothesis.

4. Use of multiple regression to verify that each factor had
significant marginal effect on exam variation. A multivariate
model was developed to best explain the portion of exam variation
determined by the covariate factors. This model is referred to as
the "pre-advertising model."

5. Development of a time series of residuals from the pre-adver-
tising model to represent that part of the exam variation that is
determined by advertising and unidentifiable factors that affect
recruiting.

6. Use of the Box Jenkins technqiue to identify the dynamic
pattern between changes in advertising spending levels by indi-
vidual media and variation in the residual series.

7. Estimation of the parameters of a model including both non-
advertising and advertising variables.

The specifics of implementing the strategy for building the Category I-liA
model is discussed in Section A.8, and for building the Category IIIB-IV
model in Section A.9. This detail includes discussion of data pattern
analysic, seasonality, special data adjustments, comments on the cross-
correlations, and results of multiple regression runs.

1 The analysis of cross correlations is described in detail by George
E.P. Box and Gwilym H. Jenkins in Time Series Analysis, published by
Holden Day (San Francisco, 1976).

" 4? . :'": '¢ °
.
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Section A.S. WHAT WERE THE KEY FINDINGS OF EXAMINING THE CATEGORY I1111A EXAXIS?

4. This discussion starts with the Inspection of data patterns, continues
with the testing of model specification structures, and concludes with
the description of a final model. In the process, all key findings
are supported with detailed analyses.

Section A.8.1 What Seasonality Was Found For Category I-IIIA Exams?

Regular seasonal variation In the exam data reflects both seasonality in the
% environmental factors affecting the availability of candidates for enlist-

ment and seasonal patterns in the manpower processing patterns of the Army.

In order to identify these seasonal patterns a standard technique was used:
the ratio of each month's exam level to a twelve-month moving average was
computed (Table A.8.l-l).

As seen in the Table, January was consistently higher while both the April-
May and September-October periods were consistently lower than average. We
therefore hypothesized that the use of dummy variable indicators - one for
January, another for April and May, and a third for September and October-
would be appropriate.

With the seasonal pattern thus identified, we looked at the data for other
systematic patterns, and Identified a GI 1111 effect which Is discussed

a In the next section.

r

W
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Table A.8.1.1. Ratio of CAT I-IlA Exams to a Twelve-M4onth
Moving Average For Every Month of Data

1976 1977 1978 1979 1980

JAN 1.04 1.14 1.25 1.24

FEB 1.04 1.08 1.05 1.22

MAR 1.10 1.11 1.09 1.01

APR .91 .85 .90

HAY .81 .73 .89

JUN 1.01 1.03 .93

JUL .94 .93 1.09

AUG 1.01 1.08 1.04
SEP .85 .90 .79

OCT .90 .90 .91 .85

NOV 1.20 1.12 1.02 .91

DEC 1.11 1.06 .95 .81

t . ., .*. : B, -. ; ..- .: -. . %%. ... % .- ... ....-. .. ... " .-......- ....... ..%. .. ,-..
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Section A.8.2 Why And How Was Exam Data Adjusted To Remove Effect Of GI
Bill Termination?

A plot of the monthly Exam series clearly shows a drop beginning in January
1977 (See figure A.8.2.l). This change In the process level coincides with
the termination of the GI Bill of Rights as of the end of 1976, as well as
with an overall lowering of resources applied to the recruiting process.

~ I: In addition to the drop In the level, the number of exams processed in
December 1976 was extraordinarily high. It was reasonable to assume that
this represented a last minute system "loading" to take advantage of the GI
Bill; therefore, this period was treated as an "outlier," and the number was
replaced by the pre-1977 process mean. The reduction In the exam rate was
captured and modeled with a 1-0 dumy variable, which signalled when the GI
Bill was in effect. We felt It necessary to take the effect of this process
change out of the data In order to effectively evaluate the correlational

v pattern of exams with the other variables. The data was adjusted by sub-
tracting from the exam series the mean computed for the data prior to
January 1977 and the mean computed after January 1977.

The resulting residual series was used as the performance measure in investi-
gating the relationship of recruiting with the other factors. This series
is seen in Figure A.8.2-2, and is called REXA.

With the regular patterns in the data identified in terms of seasonality
and GI Bill Termination, we could go on to an examination of the Impact
of the non-advertising variables.

.~V.
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Section A.8.3. How Do The Key Variables Other Than Advertising Impact
Exam Variation?

The basic relationship between exam variation and each of the non-adver-
tising factors expected to be key determinants of the process was examnined
using cross-correlation analysis.

We used the Box Jenkins method of "pre-whitening" the data to remove syste-
matic variations before computing the cross correlations.

Evaluation of the Cross-Correlations

The analysis of the pattern in the cross-correlations was designed to
provide Insight into the delay structure between changes in the key
factors and exam variation (adjusted for GI Bill termination). The

.4 "pre-whitened" cross-correlations between the adjusted exam series
(called REXA) and each of the factors under consideration were computed
for the current period and for lags of up to one year. 0

The following guidelines were applied in using the patterns seen in the
cross-correlations to determine the structure of the variables to be
included In the model:

*Current effects were always assumed to be appropriate and
would be tested in the regression model even if they did
not show up in the cross-correlations.

*Effects at those lags where the cross-correlations had
signs that are opposite to the way the process would

* reasonably be expected to operate were not considered.

Effects at lags where significant cross-correlations
appeared to be the result of systematic variation due
to a factor other than the variable under investigation,
such as joint seasonality, were not considered.

The patterns and key observations for each of the variables is discussed
in turn. The actual cross-correlations that were evaluated follow the

discussion In tables A.8.3.1 through A-8-3.5, and the graphs of the impulse
response weights are Included in the tables. These weights are a simple
trans formation of the cross-correlations, and outline the distributed
Impact, at each lag, caused by a "spike" in the value of the variable
being examined.
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I YOUTH UNEMPLOYMENT:

There was a significant cross-correlation at the one month lag. This
suggests that Increased unemployment has some effect on enlistment
(See Figure A.8.3.1). An average of the current and previous period
unemployment rate was hypothesized to capture the effect.

RECRUITING OBJECTIVES:

The cross-correlations between the residual exam series and recruiting
objectives show a positive effect for the current period and for all
lags, with particularly strong effects at lags 2, 7, and 10 (See Fig-

-' ure A.8.3.2).

There Is a strong delay structure built Into the relation between these
two series since the objectives are for accessions, which lag behind the
exam completion rate due to the Delayed Entry Program. In addition, both
series have seasonal fluctuations, and the differences in seasonal peaks

v induce an apparent lag structure. Therefore) a delay structure was notj deemed appropriate and only the current effects were used.

* RELATIVE PAY (El Pay/minimum wage):

The cross-correlation between the adjusted exam series and the relative
* pay ratio showed positive responses for the current period and for lags

of 3 and 8 periods (See Figure A.8.3-3).

Again, there is seasonality in the two series. El pay is raised every
I October at the beginning of the fiscal year, and the minimum wage rate
* Is Increased three months later in January. This would seem to account

for the apparent delay structure, so only the current effect was con-
sidered. Although the current effect is not larger than two standard
deviations, it was hypothesized given the strong theoretical connection

* between the demand for a job and the pay for the job.

PRODUCTION RECRUITERS:

The cross-correlations between the number of production recruiters and
the adjusted exam series show positive response for the current period
and for the first three lags (See Figure A.8.3.4).

Although none of the correlations were larger than two standard devia-
tions, an immediate effect was hypothesized, since discussions with

- recruiters Indicate that recruiters try to schedule the prospect to
take the exam within days of first contact.
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NAVY ADVERTISING:

The cross correlations between monthly Navy advertising expenditures
and the adjusted exam series were negative at all lags, but none were
a large as one standard deviation (See Figure A.8.3.5).

This suggests directional but rather weak evidence that increases in
Navy advertising expenditure levels result in a depressing effect on
the number of people who are stimulated to pursue Army enlistment by
taking the ASVAB exams. Since the evidence was weak, and also since
the Navy advertising expenditure data was only available through 1978,
this variable was dropped from further consideration.
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Section A.8.4. What Is The Pre-Advertising Model?

The patterns Identified In the cross-correlation analysis were used to
* determine which of the variables under consideration should be included

as key co-variates to advertising In the final model specifications.

With the key variables and the delay structure Impacting exam variation
identified, we developed a model specification called the Pre-Advertising
model.

This model structures the relationship between exam variation and the
key factors, with the exception of advertising. The parameters can be

* estimated using multiple regression.

With the pre-exam model Identified, we can estimate the variation in exams
for each month determined by the levels of the non-advertising variables.
Subtracting these estimated values from the actual exam data leaves a time

series whose variation should be determined by advertising variation andthe net impact of all unidentified factors. Ideally, the Impact of the
unidentified variables will be small and this residual series can be used
to effectively examine the Impact of varying advertising spending levels.

1W

The preceding correlation analyses suggest that the following factors
should be Included in the pre-advertising model:

*GI Bill termination (December 1976) - 1-0 dummy variable
*Youth Unemployment - average of current and one period lag

Relative pay - current period effect

Production recruiters - current period effect
*Seasonality - 1-0 dummy variables

*January - positive increment
April, May - negative increment
September, October - negative increment

oAuto-Regressive structure

Using multiple regression In order to jointly estimate the coefficients
* of the factors, we identified a model specification with computed "t"

statistics greater than 2.0 for all variables with the exception of
* the April-May seasonal specification. This seasonal effect was apparently
S confounded with other factors and reflected redundant information; there-

fore, it was dropped from the specification list. The coefficients were
estimated again under the reduced specification.

All of the estimated coefficients had computed "t" statistics greater than
2.0, and the resulting linear model was considered the appropriate pre-
advertising model. The computed Durbin Watson statistic of 1.9 suggests
no Indication of a problem with auto-correlation In the residuals; there-
fore, an auto-regressive structure was not used.

The model Is presented In Figure A.8.4.1.

'OIL.J. .\'2. 1ZL.~ '.~ . i i
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I This model specification explains the monthly variations In exams very
well. The high percentage of explained variance (92%) and the lack of
auto-correlation are evidence that the variables Identified are key todescribing the process.

The residuals of this model are seen in Figure A.8.4.2. These residuals
are called RESX. They represent a measure of exam-taking actively ad-
justed for the key non-advertising factors. As such, the residuals
serve as the criteria of recruiting success In the next section.
These residuals account for a small proportion of exam-taking since
the pre-advertising model explains 92% of the variation in exams. In
fact, the residuals may be too small to completely reflect the variation
in advertising. This is possible since some advertising effects may
have been captured in the pro-advertising model by non-advertisingf variables, which would occur If there were a correlation between adver-

tising and the non-advertising variables.
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*VARIABLE COEFFICIENT

Constant -16,860 -6.6
GI Bill my 2,702 8.8
Unemployment (0-1) 402 8.1
Recruiter Objectives .070 3.5
Relative Pay 7,535 4.3
Recruiters 1.79 4.8
January 1,233 4.0
September-October -732 -3.2

Durbin Watson 1.9

Multiple R Squared .92

77

Figure A.8.4.1. The Pre-Advertising Hlodel for I-IIIA Exams 1
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Section A.8.5. What Effects Were Hypothesized For Each Of The Media?

Once the effects of the non-advertising variables were removed from
exam variation, we addressed the analysis of advertising. Cross-
correlations were used to identify the immediate and delayed effects
of the advertising media. As in the analysis of the non-advertising
variables, cross-correlations were com~puted between the residual
series and each of the individual media variables for the current
period, as well as for lags up to 12 periods (See Figure A.8.5.1).

The results of the individual cross-correlations (seen in Figures
A.8.5.2 through A.8.5.0) are not clear cut. It would appear from the
patterns that came out of the cross-correlation analysis that we
attempted to achieve too high a level of resolution to identify specific
response patterns for each medium.

The cross-correlation analysis provides an indication of the length of
the response delays.

Figure A.8.5.1 provides a summary of the delay structures by
indicating for each media component the lags at which the largest
cross-correlations occurred. Two key characteristics emerge:

0All of the media, with the exception of television, show
delays in the response at medium to long lags (4 to 12 months)

0Three media - TV, newspapers, and local advertising - show
immediate (current period) or nearly immediate (I period lag)
response patterns.

The results of these analyses suggested that we concentrate on media
aggregates, rather than trying to model the effects of individual

media. We therefore examined cross-correlation for a total aggregate
(see figure A.8.5-9).

The results of this total media aggregation are clearer. In this cross-
correlation we see some evidence of an immediate effect up to one month
after exposure, and evidence of a delayed effect of between 3 and 11 months.

In neither case do the cross-correlations for the aggregate media exceed
two standard deviations. This is due to the intercorrelation among the
independent variables (see Figure A.8.5.8). Aggregate advertising
has a correlation of .17 with the GI Bill indicator and unemployment,.
a correlation of .13 with the January indicator, and a correlation
of .43 vith the September-October indicator. These correlations are
nearly as great or greater than the correlation between advertising
DIED and exams or exam residuals.
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" I

MEIMLAG 01 2 34 5 67 8 91011 12

NEWSPAPERS X X

RADIO X X

OUTDOOR X X X

=*1

REGULAR MAGAZINES X X

ISPECIAL MAGAZINES X X X

DIRECT MAIL X X

LOCAL X X X

I

TELEVISION X

Figure A.8.5.1. Category I-IIIA Exams Pre-Advertising Residuals
(Advertising Impacts are Strong at Indicated Lags)
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ADVERTISING PRESSURE VARIABLES:

The pattern observed in the cross-correlations across the individiual
and aggregate media can be summarized as follows:

Some mid- and long-term delayed responses for all of the
media (with the exception of TV).

Some immediate (current period or one period delay) responses
for three of the media (TV, newspapers, and local advertising).

These patterns suggested the following specification of advertising as two
aggregate "pressure" variables:

(1) Total Media Aggregate with long-term delay: a moving sum of all
media lagged four to eleven periods. The advertising pressure
affecting current period exam levels is the result of the spend-
ing inventory built up from 11 months ago through- four months

* ago

(2) Immediate Response: the sum of current period spending for
newspapers and local advertising plus the most previous-
period spending for television.

The total media aggregate identified with the long-term delay structure
can be viewed from two perspectives:

-The level of exam activity in any given month is directly

'a related to the level of advertising inventory reflecting
total advertising spending for an eight month period going
back 11 months through four months ago.

-If there is an increase in advertising pressure in a
specific month, the resulting impact on processed exams

* will not be seen for four months, and then the increased
activity will continue at the same level for another nine

months.

Both perspectives are an accurate interpretation of the distributed lag
structure, but the first way of viewing the system requires less concern
with the pattern of the lag weights, and easily accommodates the equal
weight specification.

The two advertising variables, one capturing the Immediate response of
exam levels to changes in advertising spending, and one capturing the

delayed can now be combined with the non-advertising variable to specify
a complete model. This model will be discussed in the next section.
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C; -. 271

7 -7 002

C 18 S .092
'7 '4' .157

1 .3 0s 10) -. 041
11-140 11 -. 047

0.i4 0 12.05

ATE I PIL~rf:'E5Cu4E E I'3HTr V 4:1::)

0L2E -86 .1 6

±1"X k ..-

.1.'- 4

.2? ".ke .xxx

-. i)?9 10 X

-. 21 1 :XI X XXX-
-. 122 12 X

AULTOEJp TENTRAIVELY CU LGGESTS A TPRANS:FER MODEL OF THE FORM
= Si .11.jr = rtELAY = 0

Figure A.8. 5.5. Cross-Correlations
Category I-lIlA Exams (Residuals from Pre-Advertising)

vs. Keg. Magazine Advertising
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V" cF:: CDPF'ELATIti.]'E

-:ERIE: , - PRE,.HITENED rC.:P'-

:ER IE-: 2 - FEWIHITE-EII FEC"',

:. MEAN O CERIES 1 = -. :0MAOE-01

r [ ST. DEV. OF SERIES 1 = .42372E+00
MEAN OF SERIES ' = .88334E-02
ST. DEV. OF SERIES 2 .50217E+00

NUMBER OF LAGS CROSS NUMBER OF LAGS ,:OZ:Z::' 'OiN SERIES I COPRELATION ON SER'IES: 2 COPPELATION

";'0" .09 4.:0 0 9'4

:" -. 05 0- 3 096
!I4 -. 124 4145

5 •.111 5 .06 7
6 .255 6 ,"013

. 7 04 9 7 .(9 1.
'-_ 8 .2 78 8 -. 1,77.'

9-. 036 9 -.0192
V.' 10.0,,1-7 10 - . 0 a,,

11 3 83 11 179
12 .056 12 .041

FiPPRW::IMATE STANDARD, ERROP FOR CPOS..;. CORRELATIONS IS .136

~~E':;TIMRTED IMP'LIL:'3E RESPONSE W.:EIGHTS V(K)

VALU~ES -. 412 0 . .41a.:

i•112' 0 XXXXXX

r. 55 I XXXX

-.A66 -." XXXX
-147? 4 o.,,.,,..,., ,,

a 3 5 XXXXXXX

•058 7 X,". ", X "

329 s- ,.XXXXXXXXXXXXXX;'.X

-.042 9 XXX
.044 10 XXX
.28-2 1 1 XXXXXXXXXXXXXXX
067 12 XXXX

RUITOBJ TENTATIVELY "!;UG3ES.T$ A TRANS .FER MODJEL OF THE FORM
P 0 , S: 0 AND~ D'ELAY = 0

Figure A.8.5.6. Cross-Correlations "

Category 1-111A Exams (R~esiduals from PreoAdvertising) :

vs. Special Magazine Advertising
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CFO::." C[:F ELTI M.:.

.EFIE, 1 - PEWHITE1ED DIMAi
:EF'IE:.' 2 - PF'EHITENED E:::I

MEAN OF Z'EPIE' 1 = -. 246.E-O1
"T. DEV. OF :EZ'IE: I = .21759E.00
MEAN OF SERIES 2 = -. 459'..E-03
$'T. DEV. OF SERIES 2 = .5.1227EE+O

NUM:ER OF LAGS Cpa!: SNUM;ER. OF LAGE: C'OP1-
ON '.EPIES 1 CF:F'ELATION ON SEIRIES 2 COFFELATI I;4

S-. 026 0 -. 06
1 .020 1 .218
8-.i72 2 .1 a1

4 .38?'7 4-.1::
5.1061 5.2'17 -

-. 021 -. 1S5
* - .01 8 ,* 0

S-. 249 8 ,122
S- • ;'12 - • 2"6'=

10 .0 89 10 . 19!
11 .164 11 -.048
12 -. v(35 12 .0 7

AFPRO:<I'IMATE :TANDARD EPOP FOP CROS. COPPELATIOn. IS. .136

E*:T IMTED IMPULSE PE:PONSE WEIGHTS V(K>

VALUES -1.183 0. 1.183
. ++++++*+*. ++++,++++. +++++++++. +++ .

-.064 0 XX
.048 1 XX

-. 175 2 XXXX
-. 80' 3 XXX::XXXXXXXXXX
.947 4 X.4 X4XXXXX XX'X X
.149 5 .XXv

-. 052 0 XX
-. 04 7 XX

-. 518 9 XXXXX'XXXXX
.218 I0 XXXXX
.400 11 XXXXXXXX

-.086 12 XX
AUTOBJ TENTATIVELY SUGGESTS A TRANSFER MODEL OF THE FORM
R 0, S 1 MD DELAY= 3

Figure A.8.5.7. Cross-Correlations
Category I-IlIA Exams (Residuals from Pre-Advertising)

vs. Direct Hail Advertising

%A A 1_ -



! - ..*

-:;3. ' - E -~L Tim,*: 39

SEFIE" 1 - P'EI.HITErt4E' LCIl
EFIE" ; - FPEt.NITEI E:.>

MERN OF EFIE 1 = . ,:,':E+'1
T. DEV. OF "EFIES 1 = .. 7.-'-?E+ 02

MEAN OF :ERIES 2 = .45505E-02
ST. DE. OF S:ERIE: = .3713E+0'

NUMBER OF LAG: CROS r4UMB:EF OF L R:. CO:':

O Nt4 SERIES 1 COR'ELPTION ON :EFIE: 2 COPFELATIOtN

*0 .204 L .204
1 .06? 9 -. 137

2 -. 1.1 2R .158
-- 137 3 -. 103
4 .254 4 -. 331

5 .007 5 .024

6 .007 .105

7 .003 7 .085

8 -.143 S (121
4 9 .167 9 .091

10 .033 10 -.047

• l 11 .008 11 .112

12 -. 144 12 .

APPROXIMATE :TArDARD ERROR FOR CROSS IORELFTIONS:: ISS 1.6

I ESTIMATED IMPULCE RESPONSE WEIGHTS .,:K

, VALUE -. 005 0. . * l05
f 

. ., . < . , ...V < .,...... . . . . . . . . . ..-.- .. . . . . . . . . . . . . ..". . . .." . . ..-.4" 4 . " , 4 - .. 4 4 4 .. 4 -

"' l 003 0 11.. " ... " X "'14X"XX 'X "",
* +.+++4++4. *+44 ,4*. ,,.4+44, 444,444

-. 003 2 XXXXXXXXXXXX
t -.002 3 XXXXXX.X

.........................0I'1, 4........ . ...... .. ...%.."

.004 4 .. XXXX X*-
€-* ........ x

.000 'X

-. 000.. 000 7 ............

4..X X&. XkJ.*i. .000 1 0 ,', .' .

.000 11 ,.X
-.002 12 : :, 'XXX.W ..."

AUTOBJ TENTATIVELY SUGGESTS A TRANS:FER MODEL OF THE FORM

R 0 S 0 AND DELAY 0
Figure A.8.5.8. Cross-Correlations

Category I-IIIA Exams (Residuals from Pre-Advertising)
vs. Local Advertising
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;-- ;I. 1 - F'Ei.IIITE!V4Er, rT'..'a
.EFIE" ' - FPr'EI,. .ITEt4Et FE::.

HErt OF *!E'IE:.. 1 = . 3.45E-01
T.T. DEV. 1F .EFIE. I = .'72EE 00

MENr OF :EFIE$ 2 = .4aOE1E-01
ST. DE". OF SERIES. = 29578E+cO

N IUMBER OF LAG- C:ROS: NUM:ER OF LRG- C FOr::
ON P*:IES I CORRELATIOI ON .EPIE:. 2 COFELATICri

0 . 099 0 09.
.3 7 1 0'762 -. 021 2-.1,--

-. 3 3 .127
4 .066 4 -.
.5 .05 2 5 -. 111.141 6 .o5a

f -. 074 7-. 051
I.093 a . 09S? - --2 3 2" .I152
1 ' .. 02S 10 -. 045 -
I I1-.1 9 11

-. 141 1 -.h'44
F'FRD::'.IMRTE .TANRDRP'D EFROR FO.' CO.r;Z: CORRELATIONS I. 1:.

E;TIMATED IMPUL:E .E.:FO:E IEIGHT. V'')

VALUES -1. 415 0. 1. 415
* +444444* 4444-4 4++ 44444* ,-.- 44 +,4-

.,--91 0 XX.vv,
1.132 1 XXXXXXXXXXXX,,,..::
-. 060 2 XX
-. 110 3 XXX

. 19 2 4 ' "..
-.151 5 X. %..
.413 6 X XX

-. 2 16 7 Xv..,
.2 71 e. XXXX>:
679 9 ... . .... .
.068 10 XX

-. 378 11 1,'XXXXX
-.411 12 XXXXXX

AUTOBJ TENTRTIVELY SUGGESTS A TRANSFER MODFL OF THE FORM
R 0 , 0 AND DELAY - 1

Figure A.B, 5.9. Cross-Correlations
Category I-IIIA Exams (Residuals from Pre-Advertising)

vs. TV Advertising
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CEFIE:1 - PPEIIJH4ITEN.ED ::XMEtI

E'IE: 2 - P.-EH.4ITE.Ea FE:::

MEFiN OF EFIE: 1 = -. 470ME.E-AI
ST. DEV. OF '-:EPIES = .77945E+00
MEAN OF !EFIE-'S = -. 167'9?E-02CT. DEV. OF :.-EPIE. = .49142E+00

NUMBER OF LAGS CROSS rUME: OF LAG: CFo::

ON -SEPIES 1 COPELATION ON SERIES 2 COFrELATION

0 .157 0 157I .135 1 I17'

2 -.078 2 .125
"3 .001 a -. 1:Z15

4 .071 4 -2.

5 .070 5 -. 055
6 .211 6 -. 08:2
7 -. 117 7 164

: :B ,.068 r Ilm,

4%
]. 1 0.092Ih . . -

I I .1067 11 .l 0 4

SFP OXIMATE .TSI)ARD EFr.F..P FOR CF'OSS. COFRELATIO S IS .136

*ESTIMATED IMPULSE FE.F'ON:.E IEIGHTS Vf*)

.~ A ',FL UEZ1 - 166O .166

.. .....................................
099 , , , , ,. , , , IX ,..0,"-"~ 0:-:5 1 v ...... v,-,.'.XX.0

. -. 049 2 XXXXXX.
".000 3 ,"

.41 f45 4 XyXX

0 .144 5 "" ,'" "W
13. 6 ...... ...... ". ..... '................

• - 074 7:..... ,..*. . . ...7 04' f .
-1 I'. *X.

042 "S X% ,•" " "

- 058 9 vv ~X~ .. k. ........

.042 10 X.,X

.068 11 XXXXX:X:.::

.020 I12 XXN

UTO.J TENTATIVELY SUGGESTS A TRANSFER MODEL OF 'THE FOR'MP 0 ." S = 0 AND£ DELA Y = 0

PUTOCORP:ELAT I ON FUNCT I ON

Figure A.8.5. 10. Cross-Correlations
Category I-IIIA Exams (Residuals from Pre-Advertising)

vs. Total Media

" '",' ' ,/".'", '','" . ', , ',,'''. "'" 4 . . ,';".' .4 " . 3-..". ". 3 .,' .",","'']':-" 4 ".v,; .' . 3a 4,"", ," , ",',,"," .- ' ' ,' " " ,•



42

Section A.8.6. Boy was the complete Category I-IIIA Exam model specified?

After completion of the elements of model specification, identification
of the key environmental and policy co-variates and development of appropriate
aggregations of the media components, we were able to structure a linear
model relating exam variation to key system variables, including advertising. *
Multiple regression was used to estimate the parameters of a complete model
specification. The resulting model specification is presented in Figure
A-8.6.1.

The inclusion of advertising as a variable in the model specification did
not result in any major changes in the coefficients of the non-advertising
variables. In fact, only the recruiter objective variable changed in magni-
tude by an amount greater than 10%. This suggests that the effects of
advertising are not confounded with changes in the other factors and there-
fore the estimated coefficients provide a good measure of the impact of
changes in advertising spending levels on the number of potential recruits

4. coming into the examination process.

The estimated Impact of advertising on exam variation can be interpreted
as follows:

An incremental ten thousand dollars (1978 dollars) in advertising expendi-
tures in a given month will bring additional Category I-IIIA prospects
through the examination process at the rates of

oOne prospect a month for each of eight months beginningj
* in the fourth month after the incremental expenditure,

due to the long-term aggregate.

*Five additional prospects within one month of the incre-
mental expenditure, due to the immediate response aggregate.

This estimated response model clearly demonstrates that while the flow of
potential recruits into the examination process was seriously impacted by

.4 the termination of the GI Bill in 1976, and while factors within the system
varied in response to changes in environmental factors and administrative
policies, we could still measure a systematic response to changes in the
level of advertising.

A similar analysis was done to examine the Category IIIB-IV exams, and will
be discussed in the next section.

A-4/6
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Variable Coefficient t statistic

• Constant -13841 -4.4r
'". GI Bill 2948 8.9

• Unemployment (0-1) 366 7.1

- Recruiter Objectives .070 3.2

- Relative Pay 6832 3.4

. Recruiters 1.05 2.4

+ .January 1289 4.5

, September-October -695 -3.3

- $Adv (0 or 1) .485 2.2

. $Adv (4-11) .10 2.5

T

Durbin Watson - 1.9

R2  .93U,

Figure A,8.6.1.

CAT I-liA Exams - Final Model

J

|.,e

• 9 . . . . l l l I a .., ,, ~ ',,',k b J'41 btil1 ,l, J . ..
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Section A.9. HOW DID THE CATEGORY IIIB-IV ANALYSIS COMPARE TO THE
CATEGORY I-IIlA?

Fi

The Category IIIB-IV exam series was analyzed in the same manner as the I-liA
series, with the following results: I

* The same pre-advertising variable specification was
identified (the September - October seasonal impact was
marginally significant, but was Included to provide for
consistent structure).

* A single advertising pressure variable was identified that
reflected a much shorter delay structure. The variable was
a moving sum of all media for the current period through a
five period lag.

The resulting model is presented in figure A.9.5.1.

The method for establishing seasonal factors, the procedure for identifying
a pre-advertising model, and the analysis of the individual media was
exactly the same as in developing the Category I-lIlA model, so the re-
sulting tables and figures can be presented directly.

Table A.9.1.1 - seasonality development

Figures A.9.2.l-A.9.2.5 - non-advertising variable cross-correlations 4.

Figure A.9.3.1 - pre-advertising model

Figures A.9.4.l-A.9.4.9 - cross-correlation of media variables

Figure A.9.5.1 - final model specification

There are two key differences in the CAT IIIB-IV exam model as compared to the
I-liA model:

(I) The exam variation for Category IIIB-IV was much more sen-
sitive to variation in the non-advertising factors (com-
pare the two final models, Figure A.8.6.1 to Figure A.9.5.1).
The IIIB-IV coefficients are larger for each variable.

(2) The impact of advertising showed no long-term delay, and could
be specified with a variable that indicated an even distribution
of the impact of changes in advertising spending from the
current month through the fifth month after the change.

V , g&

'4t
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w' I
* Section A.9.1. What Seasonality Was Found For Category IIIB-IV Exams?

Table A.9.1.1. Ratio of IIIB-IV Exams to a twelve month Moving Average for

every month of Data

CATEGORY IIIB-IV EXAMS RATIO TO MOVING AVERAGE

1976 1977 1978 1979 1980

JAN 1.19 1.21 1.24 1.23

- FEB .98 1.08 .94 1.15

MAR 1.06 1.00 1.01 .91

APR .93 .79 .88

MAY .88 .76 .89

JUN 1.09 1.01 1.01

JUL .92 .91 1.11

i AUG .86 1.08 1.12

* SEP .81 .94 .90

OCT .99 .87 .92 .97

NOV 1.17 1.06 1.03 .96

DEC 1.18 1.04 .95 .75

J

•9d
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Section A.9.2. Category IIIB-IV Exam Model Cross-Correlations with Non-advertising
Factors.

MEAN OF :EFIE': 1 = -.22::1E-01
ST. DEY. OF SERIES: 1 = .11129E 01
MEAN OF .ERIES = -. 769,39E-01

ST. DEV. OF :EFIESa = . 1902E*E+01

NUMBER OF LAGZ. rC:P 0::.i NUMBER OF LAGS-.. CF::
ON $ERIEZ I COFFELATIOrN ON :-EFIE 2 CFFELAT 134

0 .042 0 .04E

1 .413 1 . 051
' -.127 -. 041

-. 190 .122
4 -. 126 4 . -163
5 .199 5 .090
6 .157 -. 210
7 -. 265 A. r

. 07:3 S -. 05
':4 -. 106 9 -. 045
10 -. 006 10 .17,5
11 -. 101 11 -. 149 j
12 -. 099 12 .141

FP'F'-OXIMRTE E:TANDA'D EPPOR FOP CP02 CORELATIOW: U ,1:6

E2TIMATED IMPUL:'E PE:'ONCE I.IEIGHT2 V';k')

VALUES -. 0:2 0. .c:-
* 4++4+4- +-. +4+ ++ ++++++++* + ++4+++++*,

-. .-.. . . ......................
-105 1tfAS,

4
r~.t; *

-.218 2

*~e e. e4

-. 453 7. .
.133 8 XXXX

-. 181 9 XXX
-.011 10 X

-. 17T3 11 <:,'-.4".

-. 169e 12 XXXXX
RUTOB.J TENTATIVELY :UAGE:T$ A TPAN':FEP MODEL OF THE FORM
P = 1 = 0 AND DELAY = 1

Figure A.9.2.1. Cross Correlations
Cat. IIIB-IV Exams (Adjusted) vs. Youth Unemployment
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;. , "~FO:. c :D;r-EL TIcH4:

"E'IE: 1 - PF.EI.IHITEtErI ,.,ECO
r-.ERIE.": :,. - F'I.'HITEHEt, FE*;.,,B

MEF4rI OF :EPIE:: 1 = -. 12565E+00
.-T. DEV. OF :'!ERIEZ 1 = . 18-'4E--E+Q1

MER F" EFIE OF = . 119':.4E- 01
Z:T. rEV. OF :EFIE: a = .2M50E+0

NUMEEF OF LC.. CFP: NUMBER O3F LRG"3 C: P a.
UN :".:E:IE: 1 C:OFPELRTIOr ON :EPI E CFP'ELiT I CZN

.469 469

1" .75 1 2 0?,i-. l;,.2;76 a 19I'4
,~ .3 C::3 I'

4 .267 4 0--";
5 at1

p 1 .... i " 1.::5 -

- 091 . -n

.23"S 9 -. 041
.. 1 ,' .256 I0 -. 097

.~ I i.074 11 . 24
", .21:'0 12 Z- 15

-'- [ ,F'F'::.::IMITE :ITRNDRFD EP'OF FOP C C:: cOFFELRTION: I": . 13

E-E.TIMATED IMFUL:'E PE:''PON*:E bE WEIGHT.: V "/

, 1.. VALUE -. 673 O. 673
. +4++++'I-+ +++++++++* ++ ++++. ++++@+ +4.
.... ...........................................

.17 ' %. % ..... . .k % k.

£.317 2 Xa-

................................... ..........451 3 . . .. . . . . . ...... ".
4

.. 460 7 ?XXI 'xXX
.104 8 XXXX
.27 ,3 9 X" ........ "

.24 1 XXXXXXXXXX
'r .a94 I 0 ,o.x.xx::.,,,.'

. 085 11 I e., <,
.' .~2:3 0 I ,,..,.,,,-',

AUTOBJ TENTATIVELY -U'3GGESTS A TFPAIIFER MODEL OF THE FORM
P = 1 , $ = 0 AND DELAY 0

Figure A.9.2.2. Cross Correlations

Cat. IIIB-IV Exams (Adjusted) vs. Recruiter Objectives
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E I E 7: 1 - 'F:'E,.;HIT-NED F E E1
•..E ,2 - FE.gH!TENED F E:.::B

MEAr4 OF EF'IE. 1 7 -. .:.6 E-(12
:T. FE". OF -ERIE 1 = .17:E;55E-01

MEAN OF :ERIE:' = -. 2.-"E-o1 E
ST. DEV. OF :'ERIEC: 2 = .18072E+01

NUMBER OF LRGZS CROCI NUMEER OF LFIG:'. cFOaXZ"
ON CEIE: 1 CORRELATION ON :-.E'IE: 2 COFF'ELATION

0 .1I3'6 0 .1 36
*1 -. 079 -1 -. 020

2 034 e -. 03.-.5

C 7
4 -. 045 4 .141
5 -.223 T .155

6 .123 6 .051
7 .119 7-.0l
8 .150 :a .0119 .077 9 .040

10 -. 098 10 .c01

11 -. 0611 1 .04':-
12 -. 201 12 .00',E

P 'iRO.IMATE -:TAFINF.-', ERROR FOR CRO:: CO'PRELATION: : .I-6

E :TIMrATED IMPULSE RE:PONC:.E WEIGHT.: V(K)

VA LUES -:'.216 0. a • 16
1372 + +4+++++. ++ +--+.. ++++.4++++++-+--+.

...................................................................13•T 3 0 ::>' X'.:,,,X<,XX .K

-7. 948 1 :.s:.1. x A
3'. 453 a' XXX

8.422 3 X% X
-4.515 4

-22.572 5 :?*:.'.:XXX<:x<,
-12.403 6X X ..
-12. '*95 7 :::::::: I-"

15.156 ,
7. 8B00 9 :':<::X X,.

-9.9010 10 XXXXXX,'.<X
-6.931 11 XXXXXX

-2 0. 329 12 e<X X X X;'XsX X XXX
A'JTOBJ TENTATIVELY AUGGE.TS A TF.RNZFER MODEL OF THE FORM
R = 0,:= OAND DELAY 0

Figure A.9.2.3. Cross Correlations
Cat. IIIB-IV Exams (Adjusted) vs. Relative Pay
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"E. I E!. I - F'FEtHITENEtI RFCF'P
! .".:EFIE.. ;- - FF.E.,.HITENED PE::B

MEAwN OF .. EFIE:': 1 = • 1aT?1E-CIU.• ."ST. DE". OF :EPIE: 1 = .- 22:-E-0l
MEAN OF SERIES 2 = .14403E+00
ST. DEV. OF SEPIES . = .2422::3E+A1

N IMBEF: OF LAGS cROSS NUMER OF LAG-;-
ON -'SE IES 1 CORRELAT I ON O E':EP I E$ -2 7F0PPELAT I ON

.172 1
a * 097 2 . n

,..'. 3. 082' 3 ,..9.0-

4 -.240 4 -152

5 -. 1 -, 5 .147
4-.1117

7 .026 7. 7I

-. 038 ':_; .0
10 -. 1.'.- 10 *

11 .037 11 -. 01
12 163 12 001

AFPROXIMATE '.-:TArIDRPF ER OP FOP C:rO : C:RPELTIO ..1

E:TIMATED IMPUL.E PEP:FO:'C.E IJEIGHTS V(K)

VA/FLUES$ -8-.'842: 0. S'.:.'4
ar" * ++44-4+4+4, 4+44444+. 4++++ +++444+

5.075. I ... ,v .,..'...'..,. ..... v .

2.864 2 ,.'.XX
2.418 X,XXXX

-7.0:74 4 X XX"" ! -7~~~~~....................... .-..... .. .. .--.... ,....'.. -.,.,.
-3,. 700 5 .... " ....

-. 284 6 ".. . .. . . .. . .".. .
-. ".7,56 ::::

- r 1.102 11 XXX
| 4.816 12 v,,,.,, Xv,.,xv,

AUTOBJ TENTATIVELY SUGESTS A TRANMFER MODEL OF THE FORM
PR 0 , S 0 AND DELAY 0

AUTOC0FPELAT I Oft FUNC:T I ON

Figure A.9.2.4. Cross CorrelationsCat. IIIB-IV Exams (Adjusted) vs. Recruiters
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CRo.: COPRELRTIONS
J

•SERIES 1 - FREWHITENED TND
SERIES 2 - PREWHITENED PEXB

MEAN OF SERIES 1 = -.99990E-02
ST. DEV. OF SERIES 1 = .30140E+00
MEAN OF SERIES 2 - .62634E+00
ST. DE.. OF SERIES 2 = .26440E 01

NUMBER OF LAGS CROSS NUMBER OF LAGS CROSS
ON SERIES 1 CORRELATION ON SERIES 2 CORRELATION

0 -. 050 0 -. 050
1 -. 151 1 -. 052
2 -.019 2 .119
3 -.191 3 .206
4 -.133 4 . 53
5 -. 089 5 .065

-.160 6 -.134
APPRO'XIMATE STANDARD ERROR FOR CROSS CORRELATIONS IS .183

ESTIMATED IMPULSE RESPONSE WEIGHTS V(K)

VALUES -2. 099 0. 2. 099
. ....... , +-4-..-......, ... .-... ...

-.441 0 XXXXX
-1.321 1 X.XXXXXXXXXXXX
-.167 2 "'

-1.6 79 3 ... *,,.,oX*vX o vI- o
-1.163 4 XXXXXXXXXXXX

-. 780 5 XX.".X,..,
-1. 405 6 XXXXXX.XXXXe
AUTOBJ TENTATIVELY SLGGESTS A TRANS:FER MODEL OF THE FORM
R 0 S 0 AND DELAY 0

AUTOCORRELAT I ON FUNCT ION

Figure A.9.2.5. Cross Correlations
Cato. IIIB-IV Exams (Adjusted) vs. Navy Advertising



I Section A.9.3. Category IIIB-IV Exams Pre-advertising 4odel

Specifications.

VARIABLE COEFFICIENT t"

Constant -40,107 -3.5

GI Bill 5,770 -4.6

Unemployment (0-1) 715 4.5

Recruiter Objective 0.250 4.3

Relative Pay 17,561 2.4

Recruiters 443 2.8

1 January 3,377 4.9

September - October -1,503 2.7

Durbin Watson 2.0

I R2  .89

Figure A.9.3.1. Mental Category IIIB-IV Exam Model. (Pre-Advertising)
(Cochrane Orcutt Algorithm used)
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Section A.94. Category IIB-IV Exam. Model Media Analysis: Cross Correlations.

MEAN OF SERIES 1 = -. 22029E-01

ST. DEV. OF C'ERIEC: 1 = .20266E+00
MEAN OF SERIES 2 = -. 3:39.6E-01

ST. DEV. OF SERIES 2 = .15294E+01

NUMBER OF LAS CROSS NUMBER OF LAGS CROS,
ON SERIES I CORRELATIONI ON SERIES 2 CORRELATION

0 .231 0 .231

1 .201 1 -. 067
2 .095 2 .154
3 .175 3 .0484 .045 4 -. 237
5 .041 5 .033 6'
6 -. 054 6 -. 144 U
7 .054 7 -. 112
8 -.227 a -. 065
9 -. 020 9 -. 071

10 -. 161 10 -. 085 :1

11 -. 204 11 -. 016
12 -. 098 12 .124

APPROXIMATE STANDARD ERROR FOR CROSS CORRELATIONS IS .136

ESTIMATED IMPULSE RESPONSE WEIGHTS V(K)

VALUES -2.181 0. 2.181
. ......... 44....... 4......4444.44-.

1.745 0 XXXXXXXXXXXXXXXXX
1.513 1 XXXXXXXXXXXXXXX
.717 2 XXXXXXXX

1.323 3 XXXXXXXXXXXXX
.336 4 XXXX
•.310 5 XXXX

-.411 6 XXXXX
.404 7 XXX

-1 , 712 8 ew." e:,.e .*< : XXXXXXXX.
-. 152 9 XX

-1.218 10 XXXXXXXXXXXX
-1.542 11 XXXXXXXXXXXXXXX1
-. 737 12 XXXXXXXX

AUTOEBJ TENTATIVELY SUGGESTS A TRANSFER MODEL OF THE FORM
R - 0 S 0 AND DELAY.- 0

Figure A.9.4.1. Cross-Correlations CAT IIIB-IV Exams (Residuals from Pre-

Advertising) vs. Newspaper advertising.

a.' ,. . . . . . , . . . - - . - ' - . . , - . ' .; ' . - . . . - . - . - . " " , : '
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~~~C ,F'O:: C ,,.F ELIIT IW

:EFIE: 1 - FFEI,1HITENED rI';'2
:ERIE: 2 - PFEWHITENED ::

MERN OF SERIES 1 .19607E+n2
:ST. DEV. OF SEP'IE: 1 = .14357E+03
MEAN OF SERIE*T;C a -. 129$'.E-01
ST. DEV. OF SERIES = .14992E+01

S NUMB:ER OF LAFGS CRO$s NUMBER OF LAGS C.0,:'.:
ON SERIES 1 CORRELATION ON SERIES 2 CORRELPTION

0 -.034 0 -.034
1 .013 1 .154
2 -.002 2 .041
3 - 170 3 115
4 .136 4 .12,71
5 .218 5 -.046

, 6 -. 121 6 -. lo0
7 -.163 7

k -. 128

9 -. 078 -. 06
10 .095 10 • 1:'2

& 11 .138 11 -. 064
12 -. 154- 12 -. 094

ARPF'ROXIMATE STANDARD ERROR FOR CROSS* CORRELATIONS I:3 .136
i

ESTIMATED IMPULSE RESPON E WEIGHTS V'(K)

VALUES - 003 0. .171"

-. 000 0 .XX
.000 1 XX

-.000 2 X
-. 002 3 XXXXX'<XXXXXXX

60O1 4 XXXXXXXX."XXi 00.. . .. . ....... ............ . . .......... ........

.002 7+ ,<xx.001.,, $2,,, ?, ,€,,'.,.(,€, ,¢,, ,.X-. 001 6 XXXXXXX
.................... .. . . ..... ,. ,,",,,',,

-. 001 1 X XXX

001 11 XXXXXXXXXXX
.002 12 XXXXXXXXXXXX

AUTOBJ TENTATIVELY SUGGESTS A TRANSFER MODEL OF THE FORM
R , S O AND DELRY 0

Figure A.9.4.2. Cross Correlations

Cat. IIIB-IV Exams (Residuals from Pre-Advertising)
vs. Radio Advertising



..EF IE 1 F I" 4fll rWa
SEFPI E:.; 2 - PPE""iITENiED F-CZI

MEAN L]F SEF'IE:1 I = .O-SE0
ST. DEV. OF SERIES I = .1901 0
MEAN OF SERIES. 2 -. 14L66E5E+00
...T. rIEV. OF C:EP1EZ 2 . 141:39E.01

NUMBER OF LAGS CFP'0 Z* NUMBER OF LAGSCP

ON SERIES 1 CORRELRTION ON !!,EFIE,' 2 COFFELATIIN

1 . 74 1 .1.044

-055 3 Ell 0
4 2 r13 4 .:1
5 -. 054 5 .0c'c'2

6 61 -. 021:1

10 -155 10 .CIE CI
11 -089 11 .014
12 .124 12 -.07

i;PPFRO.::IMATE STAND'ARD ERROR FOR CRO - OPFFELATION*Z'. Is Is:3

EICT IMATE' IMPUL:E PE:;'PON:-E tJEIGHTS V'.K'

VALUES -2.853 0. 2.:5
...........................................

--. 80:3 1 XXXXXX:
1 . 462 2 XXXXXLe

.. -

.. . . . 5. .. .. .. .. . ..... X

* .. s. 
X%

-16% 10XXXX X

-97 5 11 XXXXXXXX
1.352 12 11XXXIX

AUTOBJ TENTATIVELY SUGGESTS A TRANSFER MODEL OF THE FORM
Pu 0 S - 0 AND DELAY 0

Figure A.9.4.3. Cross Correlations
Cat. 1IIB-IV Exams (Residuals from Pre-Advertising)

vs. Outdoor Advertising
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S:'E =' I E:". 1 - F'EIHITEI"E, DF'G3"
*.2IE . ' - PFEWHITElED FE:."-

I r-,-ri UF .EPIE. 1 6 = .u :'.E-,:I
a :T. DEy. OF 7:ERIE::: 1 = . 1657E:E+00

MEAN OF :EPIE' 2' -.85815E-01
ST. DEV. OF SERIES 2 .16359E+01

"NUMBER OF LAGS CFO NUMBER OF LAGS c .F::
ON :ERIE 1 CORRELATION ON CSERI E: 2 iCOZr'F'ELiT I Oi

*1

0 .3.39 0
1 .272 1 .261
2 .080 2 2 .56
3 ,.77 , .15.7

- -,4 .247 4 -. 1.0
3 .105 5.1
6 .026 1E-. C:':7._,7 -. 035 7 -. 6010
S .019 01. - 061_ 1I 9 .0:3. '.9 -. ,075

"' 1 0 - .2 1 2; 1 0 - 1 4 -'.

11 -.213 11 -.
12 -. 08 12 -0 05

FF'rO:-:IMRTE z:TPNr',FD ERROR FOP CROSS COFELPTION: IS .136--

E:TIMATED IMPUL:E 'EOPNSE 1.iEIGHTC.: V(K.)

VALUES -4.653 0. 4.65
. ++--++++. ++++ ++.- ++-1"+ .- "1,,+-*++ ,,+

' 3."344 0 x/xxxx'xxxxxxxxxx.,ut.......I ,...........
3 . 3 4 x x X.'.XX X .'.Ie '.

790 2 v, .,,
3. 722 3'. .'.,. .....

2 . 43 9 4 ',"," ".," -- ' . ." .,
1.041 5 X XX
.E52,- 6 V:.X

44

•175 S2 .,. XX1: I
1-2. 091 10 0XXXX

-2. 106 11 XXXXXXXXXX
-. 858 12 XXXXX

% AUTOBJ TENTATIVELY SUGGESTS R TRRNSFER MODEL OF THE FORM
SR 1 S= 0 RND DELAY 0

Figure A.9.4.4. Cross Correlations
Cat. IIIB-IV Exams (Residuals from Pre-Advertising)

vs. Reg.. Magazine Advertising

.5-

,...,,-4-. ., - .,.. "f ., ,¢ -. ' , ' :, ; .;,.,.". -, -., .-.- .. .. .,,r,; :.;,:. .. ;., .:. : ,:,;.; .. : ...::.i
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:EF IE 1 - F'FEI.,-ITE4ErI D:P2
:.EIE: : - FFEI.,'HITEr4ED FE.

MER't OF 'EIE,: 1 - -. ' '1E-01 
-T. DE',:. OF EF.IE 1 4 .42-:-.'2 E+O* ME-N OF -.:E-IE" 1 75 Z: 1E- 01
:ST. DEV. OF :ERIEZ. = 16E2 E+ A1

4 HUM-EP OF LRG: CrO .1I3 r!!;,ElUMEP OF LG- CI:
ON ;-ERIE: 1 COFELPTION ON "EF'IE; 2' COFELFRTIOi

I 0-. 0 • -' .8 1.1

.016 2 --.i'721.040 a1O.

4 -. 012 45 .032 5 . ',

6 1. 15 6
-, 7 -. 7 1-. *:- 0:"5 8 1l '

10 • 0 3 10 .14 '
11 .103 11 2
12 -. 113 12 1 4

PFPO::.:,IMRTE T.'.Tr,FD EPPFP FOP CF':' COFFELFT I .ON .I1:36

E.TIMATED IMFUL:E RES-:PON!E WiEIGHTS: '.,:K)

.'ALUE:: -. 6, 9 l. •
. +++---..-.. ++-.-..... ++-++++. ....... ,

-.- 0:33 0 XX ''-.'X<:x:;

,. • ~001 "::,

-. 047 4
.128 X :....

-- 4C.C - ...... .... . ... . . . . .

1.39'-~ *- ........ .'*...
421 -5,

-.194 9 x ..
•150 10 XXX.4 11 11 .:<.<.:< .. v,.<.<,,.<...

- 449 12 XX..XXXXX:<xxxx
RUTOBJ TENTATIVELY SUGGESTS R TRANS:FEP. MODEL OF THE FORM
P' 0 ,- 0 ANrD DELAY = 0 O

Figure A.9.4.5. Cross Correlations
Cat. IIIB-IV Exams (Residuals from Pre-Advertising)

vs. Special Magazine Advertising

. .i
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*.CF D:"." C.ZFFIIELIiT!O 4.:".

.EFIE 1 - F'FrEWHITENEDI DIA
"E'IE" _ - FFEI,;HITE'ED IE:"

*NE~r' OF ::EPIE: 1 =
:T. DE. OF C:Er. IE:S' 1 = .2175'E+0'o
MEAN OF SERIES 2 -. 41205E-01
ST. DEV. OF .'ERIE;E: 2 •14;'9:"E+o1

N tUMEER OF LAGS: CROSS NUMBER OF LRAG:' C p
ON :.EFIE! 1 C.OFFELATION ON SEPIE!.' 2 COFPELRT I D

.•149 1
2 .153 2 .104
.3 -. 184 3 -. 1"-V 4 229 4 01

_ .023 5 .06
136 6-.452

A: 7 .040 7 . 0i5

-. 042 -. A27

12 -. 142 12 -. 147
FPPPOXIMRTE STANE PAD EF'OP FOP CROSS' CORRELATIONS IS. . 136

ETIMRTED IMPULSE RESPON.:E IEIGHTS V(K;,

VALUES -2.551 0. 2.551
, . .~~~~~ +++++4.+4. 4+ -1-+-.., +4++++44- +-+-4+++4..

-,"28 0 XXXXXXX
.980 1 XXXXXXX.

1 .008 XXX>..... %

-1.211 3 "'XX .. .. "
1.506 4 . = .,<.<.,,:....... ,

" -. 895 6 XX,: X€
• , .263 7 XXX

-. 480 8 XXXXX
. -2. 041 9 XXXXXXXXXXXXXXXX

-. 000 10 X
-. 278 11 XXX
-. 934 12 XXXXXXXX

AUTOBJ TENTATIVELY SUGGESTS A TRANSFER MODEL OF THE FORM
R= 0 S, S 0 ArD DELAY 9

Figure A.9.4.6. Cross Correlations
Cat. IIIB-IV Exams (Residuals from Pre-Advertising)

vs. Direct Mail Advertising
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EF'IE 1 - FPEIdHITE4IED LCD
:ERIE. - FFEhIHITEr.Et: FE:-:

II
MEAN OF EFIE: 1 = ..$2203E+01
ST. DEV. OF :ERIES 1 = .3 7E99E+0 0
MEAN OF CERIEZ 2 = -. 1502:E+00
ST. DEY. OF SERIES a = .14467E+01

NUMBER OF LAG S CRO SS NUMBER OF LAG:. C:RFO :'. 7'

ON CERIEO 1 CORRELATION ON .:ERIE: a COF.ELATIOH

0* .:.5 11 . 0 .35

1 .087 1 .024

2 -. 069 2 .265

S .018 -. 116
4 .297 4 -..
5 .047 5 -. 1,795

6 .171 "M .114
7 -, 090 7 . 06
'- 207 -. 19 :

.271 9 .0,P
V1 0 * .lr 10 . nasE:

11 -. 103 1 .02 pi,
12 -. 193 12 .0u:s.-:

APPPOXIMATE :".TANDAFi ERROR FOR CROSC COPRELATIONC,;" IS .136 i

E;TIMATED IMPULSE RESPONSE WEIGHTS V(K)

VALUES -. 014 0. .014
. ++ +++++. + ++++++,. ++++++. +++++++++,

.001 0 XXX

.003 1 XXXXXX
-, 003 2 XX.X.:
.001 3 XX~~.011 4 ... v. vX.v ........ .v X......4

.'o 2 5 e"l" ..
I ~.007 6 .......IX...... '': ...

-, 3 OOr 7 X .e,<X
-.00;_ 8 .X X "IX X X X X'.:%< X -
.01 0 9 XXXXXXXXXXrXX=:.::eXa3.003 10 XXXXX

-. 004 11 XXXXXXX
-. 007 12 XXXXXXXXXXX

AUTOBJ TENTATIVELY SUGGESTS A TRANSFEP MODEL OF THE FORMR = 0 S OAND DELAY= 0

Figure A.9.4.7. Cross Correlations
A Cat. IIIB-IV Exams (Residuals from Pre-Advertising)

vs. Local Advertising

" , .. ...'.• o." .''.''.' .° .'.'..' ",,',.% '.''.; "...' •'-' '-,. -' ,' .','. '-.2.' ,' ','2," "" " °" ." ." .'2°,2' ,g_¢~ ge2," ' 'j,2,I
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CFO".: : COFF'EL fT I Ort

EFIE:: 1 - FFEIHITENE' DTV2
:EPIE: :' - FPEIHITErED FE:'-

MEAtN OF EFIE.. 1 .:24501E-01
ST. DE.. OF :EFIE ': 1 = .27226E-i-O
MEAN OF :EP'.IE : 2 =-11797E+00

. ZT. DEV. OF .EPIE. = ,.-"2 .22001E+01

NUMEP OF LFIG' cFn$0 SI-+U NUMBER OF LAG:: CFO.:
ON SEPIES 1 COPPELATION ON .:EPIE$ 2 COF'FELATION

* c. . 0:46 i -. 10:",1 .346 1 -205
a -. 096 2 -. 205
3 -. 166 '-. 04
4 -. 049? 410
5 -. 024 5 11
6 .204 626
7 -. 018 f 0e:14

1:85 11 -. 01':

U ~~10. i10-

12 0:-:4 12 -. 146
£ PA <'PPOXIMATE STANDAPI ERF' FOP COPFELATIONS I.: .136

- ESTIMATED IMPUL:E RESPONSE WEIGHTS V( Ko

VALUES -3. 492 0. 3. 492
. ++ +++++*. ++4.4++++. *++++++++. ++++4.4*++.

.288 0 XX
2.794 1 XXXvXXX X.

2 XX.<XX
-1 .345 3 XxXX::XXXXX--. 39 4 ,<,'e

V .**t, 'Sc...

-. 198 5 '<
1.651 6 v'tX , .
-. 147 7 XX

456 8 e"I ,€",/'

A.-1. 51 9 9 XXXXXXX.X
.413 10 XXX
.685 11 XX, .X.
.273 12 XXX

RUTODJ TENTATIVELY SLIGGESTS A TRANSFER MODEL OF THE FORM
R 0 S 0 AND DELAY= I

Figure A.9.4.8. Cross Correlations

Cat. 111B-4V Exams (Residuals from Pre-Advertising)

vs. TV Advertising

..5 **g • , . -. . " .'. '.' . . .. -.a .** * ' '. '*". ;: ...% , +L. - . .. S . .,-. * _ ..-. .. . . . .~ .*&. .. . ,.. .. '..' ,,,.. .",","..../. . - • -. , +. .,.. .,_ k.,,i.~ I,;,. ,,L'
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.,: ":. C C,= ELAT ICrCr-

-EPIE. 1 - F'E;JHITENED :-:rmEf,
:. EFIE: a - FEI,;HITEI4Et .'E..-

MEIM OF :EIE: 1 -. 41,: E6E-01
:T. DEY. OF :E.IEC 1 = . 77945E+00

MEAN OF ERIE$' -- -.21515E+On
ZT. DEY. OF :ERIEC 2 = .14274E+01

NUIBEF OF LAG" :O:.: NUMBER OF LAG:: c:FO:
ON :Z:EPIE:. 1 CRELATN ON ::ERIE' E C ORFELT ION

0 .089 0 . C189
1 .316 1 .046
2 . ,094 2 .204
' . 06:2: 2. 0'96

4 .101 4 .012
5 .045 . 112
6 .114 6 -. 11s
7 7 -. 09 7 . u47

5 f -. '5 .. n 1
- .-. 027 10 .15 :
11 -.046 11 .160
1,-'2' - .119 12 .015

APRFOn-IMFTE :7TFNr4,RDI ERROR FOP CPO'CC"S COF'ELFATIONC I' . 136

E:TIMRTED IMPUL:"E RECPONC.:E IEIGHT; V',:

VALLUES ..7210
+++++++++. +++++++++. +++++++++. +++++++ +.

.163 . .
* 17. :..... v ,..

.114 .:X
1 =: , ...

2. ...........................................
-. 182 7 :::.::X:

-.069 8 '.
-. 106 9 Xg.<X:<
-. 049 10 XX

- ,0 3 1 1 X X X -
a.-..-. IX

-. 218 12 e... X
AUTOB.J TENTATIVELY :UGI3ESTC A TPAN7 .FER MODEL OF THE FORM
P = 1 , .= 0 AND DELAY = 1

Figure A.9.4.9. Cross Correlations
Cat. IIIB-IV Exams (Residuals from Pre-Advertising)

vs. Total Media

%.v

If
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Section A.9.5. Category IIIB-IV Exam Model: Final Model Specification

Variable Coefficient t statistic

* Constant -35,781 -5.6

. GI Bill 5713 7.8

. Unemployment (0-1) 543 4.1

. Recruiter Objectives .247 5.2

• Relative Pay 13846 3.3

. Recruiters 3.8 4.0

. January 3435 4.7

• September-October -781 -1.5

: . $ Adv (0-5) .465 4.9

Durbin Watson- 1.6

R2  .90

.

Figure A.9.5.1. Cat IIIB-IV Exams - Final Model

Final Model Specification

mU,
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Section A.10. HOW WAS THE KEY PAYOFF (ACCESSIONS) RELATED TO EXAM VARIATION?.

The exam models describe the response of the recruiting system to changes
in advertising spending at that measurable point in the system most sensi-

tive to the impact of advertising changes the level of ASVAB examination1
completions. The next step was to relate exam levels to the key pay off
variable, completed accessions.

The accession process was considered for each of three degree status and test
score market segments.

Since there were only two exam models (one for each test score group), we
had to link each of the specific degree groups to the appropriate exam

%% process. Figure A.10.1 outlines the structure of the linkage process.

In developing the linkage models, we had to ascertain whether the percentage
of degree and non-degree accessions from each exam group is essentially
fixed through time, or whether the percentage of accessions varies with changes

- in other factors. Since there was no available theory regarding this process,
* we had to identify the key issues in the linkage process, and then establish

a procedure for evaluating those issues and incorporating the evaluations
into a formal model of the process.

The key issues and the procedure for evaluation are discussed in the next
section.

IL.
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ESTABLISH LINKAGE

SIEXAMS ------ > ACCESSIONS

r
-- ------------ > HSDG ACCESSIONS

4*~' CAT I-IIA

EXAMS -
-------------- > NHSDG ACCESSIONS

S----------- > HSDG ACCESSIONS
CAT IIIB-IV

EXAMS
-------------- > NHSDG ACCESSIONS

( (DEMAND CONSTRAINED)

Figure A.10.1. Accessions Linkage Structure

,
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Section A.10.1. What are the Key Issues Regarding the Linkage Between
Exams and Accessions?

There were two key issues to investigate in specifying the accession linkage
model:

0 diminishing returns for accessions to exams, which
I required a non-linear model specification.

owhether variation in other system variables impacts
the percentage of examined prospects who eventually enlist.

An effective way to consider the variation in the returns of accessions to
exams is to examine the ratio of the two series: Accessions/Exams. This
ratio will be called the conversion rate, and is defined for each market
segment using the appropriate exam series.

The process that led to final linkage model specifications can best be

described by the following steps:

0 Examination of the patterns in the data relating to the key issues,

o Development of observations about the nature of the process based
on the data, and

71

o Incorporation of those observations into a specific model structure.

d The first step was to look at the time series of exams and accessions and
to note the systematic patterns, and is described in the next section.
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Section A.10.2. What did we Observe in the Time Series Relating
Exams and Accessions?

Examination of the patterns relating monthly variation in exam levels to
monthly variation in accession levels (see Figures A.10.2.1 - A.10.2.3)
revealed the following relationshi8q[&oVwvhOmarket segments under consid-
eration. In these plots both series were transformed to a percent change
from the mean value so that differences in scal- vogl% nof obscure the
patterns in plotting both on the same graph.

* HSDG/Category I-liA - the pattern of accession variation
follows closely the pattern of exam variation both in terms
of long-term trend and month-to-month variation, providing

- evidence that changes in accession levels are closely
C. tied to changes in exam levels (See figure A.lO.2.1).

, "HSDG/Category IIIB-IV - The pattern of eccession variation has

the same shape as the pattern of exam variation in terms of
month-to-month variation, but there is a clear pattern of varying
returns with respect to the long-term trend (See figure A.10.2.2).
The level of exams dropped sharply from the 1976 level through

- 1977 to a low period in 1978 and rose through 1979 and 1980. In
contrast, while the accession level dropped a little through 1977
period, it is more difficult to detect an associated increase
through 1979 and 1980. These patterns suggest that accessions show
a pattern of diminishing returns to increases in the level of exams.

0 NON-HSDG/Category I-IIIA - The patterns in exam and accession
variation are similar in month-to-month variation. The pattern in
the longer term trend variation was not easily determined through
inspection of the time series plots (See figure A.10.2.3).

This analysis clearly suggested that the level of accessions is largely
determined by the number of candidates examined each month; however, the
changing returns indicated that a multiplicative model would be appropriate.

With the basic pattern determined, we next looked at the relationship
between accession levels and the conversion rate and other factors.

i 7

-I
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Ole

SA T AL -*LLUE FITTED VALk r *=CTUAL +=F ITTED

.. 004 t3193 .5n5 -_* I+ I

76 05 .,2841 .399?
7606 .5550 .6560
7607 W .4511 .4257, 7
7608 .4355 437R
7609 .2946 .2627
7610 .308 .2550

*7611 .6 843 .6212
7612 .5483 .4443 -1 '
7701 .1037 .3138
7702 .6669E-01 .2717
7703 .1765 .3093
7704 --.8948E-01 .5056E-01
7705 -. 1683 -.9000-01,
7706 .2186E-01 .7916E-01
7707 .1551E-Al -.28901e-01"

7708 .2090 .2727e-01
7709 -.6333E-01 -. 1658 t
7710 -. 1220 -
7711 .1814 .4216-,-01
7712 .7939 E-01 4260E-Ol-

7801 .1762 .1223E-01
0 .3493E-01 -. 5999E-01
3 .3942E-01 524SE-01
t -.2034 -86 0

j5 -. 3570 3968
7806 -. 8126E-01 -. 1719
7807 -. 1496 -. 2604
7.8 -. 7304E-01 -. 1461
7809 -.2643 -. 2988
7810 -.2584 -. 2927
7811 -. 2610 -.2070
7812 -. 2830 262.1 \
7901 .4913E-01 -. 237 3z-01
7902 -. 1343 -. 1769
7903 -.3914 -. 1428
7904 -. 3260 -.2969
7905 -. 4203E-01 -. 3010
7906 -.4054E-01 -. 2684
7907 -.1366 -. 1303
7908 -. 1329 -. 1520
7909 -.3492 -.3364
7910 -.3155 -.2696
7911 -.2557 -. 195 9 %+
7912 -. 3424 -26i..-- -
8001 -. 2074 -01 .1703
8002 2746E-01 .1900 t

8003 -.1455 .6191E-0A2

t Figure A.1O.2.1. HSDG/CAT I-IIIA
(% Deviation from Mean)

Accessions
Exams.

I4,,
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r-.

DATE ACTUAL .ALUE WITTED V)ALUE PLOT *=ACTUAL +=FITTED
7604 -. 0a9 .2932

7.60 * 737 .5574
7607 1640E-01 .2872 do

7608 .1079 .4359,.7609 •.1257 .4899 0

7610 .9097E-01 .4171 "4

7611 .3634 .6552
7612 -.2193E-ol .636E w
7701 .7909E-01 .6134
7702 .5473E-01 .2872
7703 .1459 .3348
7704 -. 2668E-01 .1223 a.

7705 -.8491E-01 .3147E-02,
7706 .1884 .1780 %
7707 .1269 -. 7087:E:-01 "  

oe

770 .2172 -.1726 ,'_
7709 .3868E-01 -.2500
7710 -.7303E-01 -.2398

4' 7711 .2342 -.1134
2 .1453 -. 1643?w7 g

j 1 .2410 -. 6529E-0l
.2 5770E-01 -.1787

7e03 .1201 -.2460 0-
7804 -. 1500 -. 4053 0
7805 -.2213 -.4393

. 7806 .1085 -.2627 ,
7807 -. 63520E-01 -.3 387 c

- p 7908 .7285E-01 -.2178
7809 -. 2906z-01 -. 3185 +l a
7910 -.94 12E-01 -.3294 "7e11 -. 164E-01 -. 2322

" 712 -. 1030 -. 2780
7901 .1415 -. :3814E-01
7902 -. 9 7 39e-01 -. 2504

• 7903 -.3496 -.1781
7904 -. 2917 -. 2705
7905 .5978E-01 -.2458
7906 . 1855 -. 1334
7907 .2858E-01 -.2914E-01
7906 .5621E-O1 .1155E-01
7909 -. 1562 -. 1615

J 7910 -. 1687 -.8344E-01
7911 -.1678 -.7154E-01
7912 -. S639 -.2522
^01 -. ,500r-O .2780 as as

-..024 .2251 -,
3 -. 1815 -. 1910F--01 c +

Figure A.10.2.2. RSDG/CAT IIIB-IV
(2 Deviation from Mean)

Accessions
Exams
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DATE ACTUAL VALUE WITTED VALUE PLOT *-CTIAL +=FITTED

76 04 .748 1 .56

f7607 4232'45
7608: .5276 .4378 S

761C .3 *08 . 2550 s
76_11 .4476 .6212
7612 .5592 .444?
7701 .263 .313
770 . 1$_ 1 A .27 7

7704 .8209-01 5 0
7705 .64 E- 01 91

-7S -63.22E0
,7 o 4 3

.,.. 9 --. 0 16 S.+d710 -. 5427 -.147

1-3721 42 1m.5*-I
-.2328 46CE

7802 .2499&-03 .
1 29-01

7803 -. 2479 -.5248a-01
7 780(4 -. 41 27 -. 5296n-
7 05 -3009 - • 6 0
7806 -. 490 -. 1719

." 7907 -.2347 .26.30
7808 -. 7597E-n. -. 146-1

. 7809 -.202 -. 165298; 00
710 -. 46( -. 927
7811 -.2472 -.2 07 0
781 -. 35 09• 46 -,
7901 -.8?722-01 -. 2233E-01
7902 -. 2359 -. 1769
7903 -. 4433 -. 1428
7904 -. 2579 -. 2969
7905 .62109-01 -.3010
7906 -. 2259 -.2684
7907 -.27e6-01 -1303
7908 .8 4 591-01 -. 1520do+
7909 -. 6098E-0 -.3364
7910 .18370 -.2696+

7911 -. 1 195e -1007
' (9 14 746'-01 -275 -41

3 .1703
2 5188 .19.007905 !2114 .6191-02 Go

Figure A.10.2.3. Non-HSDG/CAT I-XIlA
(% Deviation from Mean)

Accessions
* -Exams
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Section A.10.3. What Factors had a Major Impact on the Conversion Rate?

In the preceding section, we observed a pattern that suggested that
accessions varied in the same direction as exams; however, in order to

r determine if accessions varied at the same rate as exams or whether there
was a pattern of differing rates, we looked at the ratio of accessions to
exams to see if there was any systematic pattern in the varying rates. We

-. called this ratio the conversion rate.

For all three market segments, the conversion rates varied inversely with
the level of exams (See figures A-10.5.1 - A.10O.5.3.), and was particularly
strong for the HSDG/Category IIIB-IV segment. This inverse relationship
suggested that either the capacity of the system to absorb increased
exams was not as flexible as the capacity to generate the exams, or that
conflicting administrative policies were often at work that led to increases
in the number people pulled into the examining system beyond the accession
needs for these groups. This variation in the conversion rate pinpoints
the differences in exam and accession dynamics, and highlights the need
for the two-stage description of the system. The varying conversion ratesI- led to the conclusion that an elasticity form of model relating the percentage
change in accessions to the percentage change in exams would be appropriate
and that we would expect elasticities between zero and one. With the basic
form of the model clearly in mind, we looked to see what factors impacted
variation in the conversion rate. Of primary concern was the variation in
manpower needs, which is examined in the next section.

SIL
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-- 70

-. - 1N ACTIUAL VA LUE TTTrED VA LUE PLOT *=A CTUAL +=WIZTTED)

76n5 -.8833e-01 .3893 +
76n6 *-.7379--01 .6560

7607 .3929E-02 .4257 _p
7608 -. 1528E-01 .4378
7609 • 1127ff-01 .2627 p
7610 .2860E-01 .2550 Al.

761 273-01 .6212 lD
7612 -. 2138 .444:21ogma 4- d..P
7701 1 7714 .3138

77ne -. 1727 .2717 +
7703 -. 1137 .3093 o
7704 -•.1452 .5056E-01 -p
7705 -. 9776e-01 -. 90S0[-01

4.~

7706 -. 6604E-01 .7916-01
7707 .304 9E-01 -. 201E-01
7608 .1609 .2727E-01
7709 .1075 -. 16587710 .1136E-l01 -. 1437

7711 .1181 .4216E-01
7712 .1120 -. 4264E-013v

770l .1461 .1223-01

712 -.17270 -.5999E-+1

.. 7703 .8199M-01 -.524E-01O
7804 -.1452 -. 2060 +

7805 .5144-O -.3968w-Ol
7806 -. 9424E-01 -. 17197717 .130 -26300-4l

78I .160w -. 1461
-8(09 .3479E-01 -.2988
7810 .3429E-01 -.2927
7811 .806L-01 -. 2070
77 12 .10 -. 2620w-01
79n1 .5994E-01 -.2373E-01 +

7902 .3734E-01 -. 1769w-7903 -. 2997 -. 1428
7904 -.5451E-0 -.2969
7905 .3518 -.3010

7906 .2936 -. 2684 %
7907 -.2076-01 -. 1303
7908 . L6 4E-Ol -. 1520
7909 ",.3265E-01 -. 3364 +"
7811 -.756E-01 -.2696
7912 -.8724E-01 -. 6958

7912 -. 1145 -. 2675w-C
9001 -. 1746 .1703
703 -1939 .1900
7 -. 1624 .6191E--.-9 69

7igu1e A.10.3.1. HSDG/CAT I-IIIA

(% Deviation from Mean)!

Conversion RateI
Exams '

'0: , 7906 <V .936 ,., -.2684 , ,., . ... ,. , . . .. , .
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* .-TE ,.'uAL I ALUE P'ZTTED VALUE PLOT *=ACTUAL +-- TTEZ
76 04 -. 4220 .2933
7605 -. 4027 .2343 ,+
76nl6 -.23,30 .5574 q,7607 -. 2595 . 7 - -

7608 ~ .2872 +6,t,=
7608 -. 2764 .4359
7609 -. 2914 .4900761 n -. %6 . 9 0

-. 2780 .4171
7611 -. 2276 .6553
7612 -.4396 .6553

7701 -. 3728 .6135
7702 -. 2316 .2872
7703 -. 1949 .3348
7704 -. 1867 .1224

.4 7705 -. 1446 . 3 199E-02
7706 -.5 3 9 7E-01 .1781 .

7707 .1374 -. 7082E-01 do4 7708 .3795 -. 1725 . +
. 7709 .2987 -. 2500

7710 .1435 -.2398 +
7711 .3054 -. 1134 2852

S7712 .2852 -. 164- -11 .2451 -. 524e-01
2 .2077 -. 1787j ..3 .3930 -. 2459

1 7804 .3495 -. 4093
7805 .3024 -. 4393
780A .4099 -. 2627

_ 7807 .3279 -. 3386+
7808 .2862 -. 2178 +
7809 .3361 -. 3185
7810 .2667 -. 3293 *
7811 .1217 -.2322

4 7812 .1650 -. 2779 GW *1* 7901 .1129 -. 3809E-01
7902 .1291 -. 2503
7903 -.2580 -. 1780
7904 -. 8 9 5 4 w-01 -.2704

, 7905 .3178 -.2458
7906 .2828 -. 1334
7907 -.64 91W-02 - 2909c-01
7908 -. 2084c-01 .1161E-01
7909 -. 5 636g-01 -. 1614 4w
7910 -. 1495 -. 8340E-01
7911 -. 1595 -.7149E-01
7912 -. 2024 05
8fOl -. 2919 2781
""AD -. 3130 +25

3 -. 2175 -1904E-01 a

Figure A.10.3.2. HSDG/CAT IIIB-IV

(% Deviation from Mean)
Conversion Rate

Exams

..-
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.. rOTF ACTUAL VALUE FZTTED VALUE PLOT *=ACTUAL +=FITTED

*7604 .59 .5056
- 76 05 .1958 .3893

7606 -. 2984E-01 .6560
76n7 -.6223e-02 .4257
7608 .5766.-Cl .4378 -+

7609 .9007E-01 .2627 I r
7610 .4767-01 .2550 Inft
7611 -.1111 .6212
7612 .7402E-l .4443 w -+
7701 -. 4279E-01 .3138 +
7702 -.7170w-01 .2717
77n3 -. 8458E-01 .3093
7704 .2540w-Ol .5056w-0l
7705 .1130 -. 90 o8o-
7706 -. 1453 .7916E-01 -

* 7707 -. 4427 -. 28O1E-01
770 -. 7027 .2727.-O " +
7709 -. 6540 -. 1658 +do

* 7710 -.4683 -. 1437
17711 -. 4002 .4216E-01 +
7712 -. 2022 -. 4 2 6 0O-IAOl

S'01 -. 6297-01 .1223Er01 -'
)2 .5932E-01 -. 5999E-01
03 -. 2097 -. 5248R--01 "

7804 -. 1812 -. 2860
7805 .1208 -. 3968
7806 -. 6119w-Cl -. 1719 b
7807 .3376w-01 -. 2630 -.

* 7808 .8308.-01 -. 1461 ft

7809 .1318 -. 2988 +
- 7810 .1169 -.2927 +

7811 -.5493a-01 -.2070
7S12 -. 1237 -. "2625
7901 -. 6922E-01 -. 2373E-01
7902 -. 7587.-01 -. 1769
7903 -.3535 -. 1428
7904 .5087a-01 -. 2969
7905 .5127 -. 3010
790 A .5336.-Cl -. 2684
7907 .1128 -. 1303
7908 .2732 -. 1520
7909 .4087 -. 3364 +
7910 .3880 -.2696 S
7911 .3851 -. 1958 +791? .3391 -26750-o +%

8001 .3090 .1703
q002 .2706 .1900

03 .1%o .6191e-02 4 4*

0

Figure A.10.3.3.
Non-HSDG/CAT I-IIIA

(t Deviation from Mean)
Conversion Rate
Exams

,.
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Section A-10.4. How do Variations in Manpower Needs Impact Conversion
Rate Variation?

It was reasonable to expect that variation in the level of manpower needs
would be a key determinant of the variation in the conversion rate.

The recruiter objective variable measuring monthly accession objectives,
which was the only available quantitative measure of manpower needs, was

: transformed to express objectives in the following manner:

(1) long-term objectives - twelve month moving average of
objectives, which reflects the overall mission level.

*(2) short-term objectives - the ratio of monthly objectives to
the smoothed series, which captures variation in the
monthly emphases in the annual mission.

The impact of varying objectives on the returns of accessions to exams was
.~ f investigated by comparing both the long- and short-term objective series

with each conversion rate series (accessions/exams).

See Figures A.10.4.1 - A.l0.4.3 for a comparison to long-term objectives,

and Figures A-10.4 - A.10.6 for a comparison to short-term objectives.

Three key observations resulted from this examination:

1 The conversion rate varies inversely with the level of
-. long-term objectives for both of the high school degree

status market segments, CAT I-IIIA and CAT IIIB-IV
(See Figures A.10.4.1 and A.10.4.2).

The conversion rate varies directly (but weakly) with the
* level of short-term objectives for both of the high school
~, degree market segments (See Figures A.10.4.4 and A.10.4.5).

*The conversion rate varies independently of the level of
both the long- and short-term objectives for the Non-Degree!
Category I-IIIA segment (See Figures A.l0.4.3 and A-10.4.6).

Pressure brings people into the exam process at a faster rate than they
are converted to accessions. It was clear from these observations that
"pressure" on the recruiting system (long-term objectives reflecting annual

K: 'mission levels) had differing impacts on the number of prospects brought
into the process through the examination stage and on the number of those
prospects who eventually enlist into the Army.

4. This pattern suggested that during periods of higher pressure, relative
priorities for accessions shifted from these segments to the less supply-
constrained segment, thereby surfacing as a lowering of the conversion
ratio.

S%.
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These observations indicated that since the two objective specifications
had impacts in differing directions, that both should be included in the
model specifications.

.44

%-
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wrACTUAL V-ALUE FITTED VALUE P1CT *=ACTUAL +=FITTED

re.04 -. 1357 .2386
76 05 -. 88S33-1 .2479

76 -.7379E-01 .2490 .

7607 .3929E-02 .2402
7608 -. 152Sw-01 .2311 0

• . 7601; .1127E-01.29

l7610 .2860e-OX .2221
7611 .2473E-01 .2199
761-2 -. 2138 99 M
7701 -. 1714 .1839 0
7702 -. 1727 .1718
77 03 -. 1 13.-7 .1387
7704 -. 145,26 .9 808E 1
7705 -.9776-01 .5187E-l
7706 -. 6604E-01 ,16341E-1 r
7707 .348E-01 -. 1760E-01 z
770 .1609 -. 5329w-01.
709 .10795 -.8397E-01
7710 .1136E-01 -. 1187
7711 .1181 -. 1500

i 7712 .1120 -. 1668
7?. 0 1 .14 k.1 -. 1746

'R02 .8593w-01 -. 1761
*' .8199-01 -. 1637L4 .100S -. 1540
.5 .5144w-Cl -. 1571

S7n06 .9425E-01 -. 1601
7807 .1380 -. 1573 0

7808 .7069E-01 -. 1548
7809 .34,-9-01 -. 1521 t
7810 .3429-01 -. 1274
7811 -. 80'6E-01 -.8999E-01
S . 7812 -.4108F-01 -.6312E-01.4

7901 .5"4E-01 -. 3815E-01
7902 .3734w-01 -. 2432E-O11

F 7903 -.2997 -.2578E-01
7904 -. 5451w-01 -.2697e-01
7905 .3518 -.2697E-01
7906 .2936 -. 2697E-01
7907 -.2076e-OX -. 2697E-01 >
7908 .8604w-02 -.2697E-01
79f9 -.3265E-01 -.2697E-01

- 7910 -. 7568w-OX -.2697E-01
*7911 -. 8724 - 0 1  -. 2697w-OX

7912 -. 1145 -. 2.97w-01
.8001 -. 1746 -.2697E-r
Sno -. 939 -.2697E - 01
8003 -. 1624 -.2697E-1 O

Figure A.10.4.1. HSDG/CAT I-IlIIA

(% Deviation from Mean)
____Conversion Rate

Long Term Objectives

,%%
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.T .TE k-TUAL VALUE FITTED 'ALLE PLOT *-ACTI-ORL +=FITTED

1 7604 -.422 *236
"7605 -. 4027 .2479 
766 -.2330 .24-0
7607 -. 2595 .2402

76 08 -. 27765 .24:3o1
7609 -.2914 .2239
-7610 -.2780 .2221
7611 -.2276 .2199
7612 -.4396 1990
77n1 -. 3728 .1839
7702 -.2316 .17118
7703 -. 1949 .1387

7704 - 1867 .980:-8E-01
7705 -. 1446 .5187E-01
7706 -. 5397E-01 .1634E-01 "
7707 .1374 -. 1760E-01
7708 .3795 -. 5329E-01
7709 .2987 -.8397E-01
771n .1435 -. 1187
7711 .3054 -. 1500

w 7712 2'52 -: 152
'01 .2451 -•1746

12 .2077 -. 1761"/0 03 390-.1637

"- '04 .3495 -. 1540
7 n05 .3024 -. 1571

. 7806 .4099 -. 1601
7807 .3279 -. 1573
7808 .2862 -. 1548
7809 .3361 -. 1521
7810 .2667 -. 1274 •
7811 .1217 -. 8999E-01
7812 .1650 -.6312E- 01,,&
7qA11 .1129 -...,,:15E-01
79 :'2 .1291 -. 2432E-01
7913 -.2580 -.2578E-01
7904 -.8954E-01 -.2697E-01
7915 .3178 -.2697E-01
7906 .2828 -.2697E-01 "
7' 07 -.6491E-02 -. 26 9 7 E--01
7908 -.2084E-01 -.2697E-01
7909 -. 5636c-01 -.2697E-01

7910 -. 1495 -.2697E-01
7911 -. 1595 -.2697E-01
7912 -.2024 -.2697E-01
80,I -.2919 -. 2697E-01
@:?nn2 -. 3130 2697E-01

q n -. 2175 -.26'97E-01 CO

Figure A.10.4.2. HSDG/CAT IIIB-IV
(% Deviation from Mean)

Conversion Rate
--- Long Term Objectives
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'ATF ACTUAIL .ALLIE F ITTED VALUE PLOT *=ACT IL +=FITTED

•7604 .1559 . 2386
76 05 .1958 .2479
7606 -. 2984E-01 .2490
7607 -. 6223E-02 .2402
7608 .5766E-01 .2311 -

" [ 76n9 .90,,7F-01 .2239 ,
76 10 .4767e-101 .2221

7611 -. 1111 .2199[ 7612 .7402E-01 .1990
77A1 -.4279w-01 .1839
7702 -.717 0E-01 .1718
7703 -. 8458E-01 .1387

' 7704 2540E-01 9808E--01 4+

7705 .1130 .5187E-01
7706 -. 1453 .1634E-01

" 7707 -. 4427 -. 1760E-01 -

-: 7708 -. 7027 -. 5329E-01l
* 770q -.654n -. 8397E-01

* 7710 -.4683 -. 1187

1 7711 -. 40,12 -. 1500
7,"712 -. 2022 -. 1668m

I I -. 6297E-01 -. 1746
2 .5932E-01 -. 1761" J3 -. 2,.9,7 -. 1637 I

7804 -. 1812 -. 1540
7805 . 1208 -. 1571
7806 -. 6119E-01 -. 1601 ,
7807 .3376E-01 -. 1573 o
7808 .8308E-01 -. 1548

, 7809 .1318 -. 1521
7810 .1169 -. 1274
7811 -.5495e-01 -.8999E-01
7812 -. 1237 -. 6312E-0 -
7901 -.6922E-01 -.3815E-01
7902 -. 7587E-01 -. 2432E-01

* 79n3 -. 3535 -. 2578E-01 +

* 7904 .5087E-01 -. 2697E-01
7905 .5127 -. 2697E-01 +

7906 .5336E-01 -. 2697E-01 '0
7907 .1128 -.2697E-01 '0

, 7908 .2732 -.2697E-01
7909 .4087 -.2697r-01

" 7910 .3880 -.2697E-01
" 7911 .3851 -. 2697E-01

7912 .3391 -. 26 97E-01
8n01 .3090 -. 2697E-01
,02 . 706 -.2697E-01 b-

4 .1986 -.2647E-01 '0 +

,- Figure A.10.4.3. Non-HSDG/CAT I-liIA
(% Deviation from Mean)

S____Conversion Rate
_ Long Term Objectives



.!% DATE ACTUAL VAILUE FITTED VALUE PLOT *=i:4CTUL +=FITTED
r) 44.2 0+

7605 .7912E-01 -. 2163 + mm fmow n
"'7606 - 6444-01 .5549 i1: , i4

7.0 .147f0 .514w-O1

" 7608-- -.532-9ff-02 .3113
76 09 .2148ff-01 . 3352

" 7610 .3899E-01 .4190E-01
I 7611 .350SE-01 3225f- 01l

7.612 -. 2059 -4356 + I
• " 7701 -. 1631 .1058-- maf
. 7702 -. 1643 -. 6394E-01

. o 77 03 -. 1047"- 1634
7704 -. 1365 -.2'303
77 0 5 - . 8 5 - 1- .12 12 QM CAM
77 T06 -. 5661E-01 .4644

787

7708 .1726 .3034
7709 .1187 .321

0 .2158E-01 -. 1970

12 .1232 " -. 58541 +7001 - .1576 -.4619E-01
780 .1402O-01 -531p4-01
7803 .9291E-01 -.3389 -

7104 .11 14 . 5284+ 
I

72905 .6206-01 -.2760
7 06 .1053 .6587 "w

-" 72807 .1495 . 5393s-0
780S . 8150w-01 .5204

"'., 7809 .45.124E-0O1 .7140

,_.78 10 .44-73E-017811 -. 71157E-01 -.3073

7812 -.3139E-01 -. 16084

7901 .7065E-01 -. 1060
7902 .4782E-01 -. 244:3

,' 7904 -. 4496E-01 -, 5308E-01
"9 T905 .3654 .2637E-01

7906 .3066 .7039

7908 .187SE-01 .3207

"(909 -.228SE-01 .,6 a iia
7910 - 66:34E-01 -.2794 *04"I- 7802E-01 -.3522 -#1

..1056 -.6229

1ii! .2 -. 1252 -.55423

0 1 -. 1663 -. 1163

782 -. l69-01 -. 024231

800 .1539 -. 3520

Figure A710.4.4. HSDG/CAT I-IIIA

" (% Deviation from Mean)

Conversion Rate
__-1Short Term Objectives
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TE A=TU* °'VALLUE FITTED V/L--E PLOT VATl-EL

"0 04 -. 4221 -. 3159
7.05 -,4027 ,2163

7 .*- 1 5 95AD767-.2764 .3113 wi

3,0 - 464 .

609 -. 2914 .419 -01
7610 -. 2780 .41925-O1

-611 -. 227 6  
AD

rIp - -. 4350-E.

I612 
-.43967701 -. 3728-

-702 -. 2316 -94-01"- ~~~ E :4:  .634 +

7703 -.-. 230S
7705 -. 1446 -. 1212
- 0 5 .446 .4644

.;6, -.5397E .4164
.*777 .- *7 .303477 .3795 .3:,

'477 08 .3201 O'77 09 " 2- 9 -".1970 e#

' .14,35 -. 1779
. . 54 5541 I"" mom

.292 -.4619E-01

7201 .2077 -. 339

-ISO .3 -,
, S. ...... -.52S4 W+ go;*

i84 .3495 -
.7+0 "- *

..302 45393

j.4099 + f79.(-17 .:3279 .5290 fl 
Gasf

7 •( .2862 .7140 &

7So9 .2667 -. 0795 d +

7811 .1217 -.604 + - +

7812 .1650 0.211 1129 - 0 04

1 f-.2-443
-7902 .1291 -. 50-0

7903 -.2580-.352

.704 ..2643-E0 1  -. 53E-0 1

79, .3179 2637E-O105,  2 2 .7039 
-

79 oi, .282S

7917 -.6491E-02  32(7: -.2086 -0 _ . 1  .17: ago
4~ ~ ~ ~ t- O;A om

'909 - '--,,,,4

7910 -. 1495 
+

S-.1595++
2 -. 2024 -'629+J, - 2s. -. 2423

.0 2 - . 3139 -. 1 2

8003 -.2175 - igure .10.45 HSDG/CAT IIB-tV

(% Deviation from Mean)IConversion Rate
Short Term objectives
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Section A.10.5. Do Other Factors Impact the Conversion Rate?

The level of exams and manpower needs have been identified as the key
determinants of the conversion rate. The remaining question requiring

-: investigation was whether changes in other factors impacted the types of
'~ I individuals drawn into the examination process, and therefore had an effect

on the conversion rate.

We would expect that the impact on accession and conversion rate variation
due to changes in the environmental and policy variables (other than objec-
tives) would be reflected through exam variation in the first stage of the

* process. We would not expect that variation in these variables would
impact the mix of candidates as well as the level of exams to a degree
that would require their inclusion in the second stage of the process. The
structure of this hypothesis is outlined in Figure A. 10.5.1.

~ I The hypothesis that no additional variables impacted accessions independently
of their impact on exams was tested in the following manner: for each

:; accession series a multiple regression model was specified to include

--level of exams
- objectives

short term
long term

- unemployment
- production recruiters*1- GI bill
-Seasonal Dummies

Jan.
Sept. - Oct.

-Relative pay
-Advertising variables

.. IBecause of the complexity of the model specification, the hypothesis of

variable intervention in the determination of accessions was rejected unless
there was strong evidence to the contrary (t-statistics over 3.0). The
estimated regression equations for each of the three accession market segments
are presented in Figures A.10.5.2 - A.10.5.4.

Even though the GI Bill variable did not meet the strict criterion of t greater
than 1, we had strong graphic evidence of an impact on the conversion rate on
the -Ctegory I-IIIA group because of the sharp drop in the conversion rate
immediately after termination (See Figure A. 10.4. 1).

This factor was included and its significance verified in the final model esti-
mation (See figure A.10.6.1).
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There was a depression in the conversion rate for the HSDG/Category
I-IIIA group after termination of the GI Bill.

No other factors are key determinants of the accession rate for the other
two groups.

'%4
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ENVIRONMENTAL IIII
IPOLICY VARIABLES I EXAM IIACCESSIONI
(OTHER THAN ---------- > LEVELS -------- > LEVELS I
OBJECTIVES) IIII

OBJECTIVESII
..LONG --------------------------------------------..
..SORT

I Figure A.10.5.1. Direction of Impacts of Impacts in Two-Stage Process



84

REGRESSION 1

Dependent variable: HSDG/CAT I-IIIA Accessions (logarithm)
4..

Right-hand Estimated T-
Variable (logarithm) Coefficient Statistic

CONSTANT 3.54 .937
EXAMS CAT I-IlIA .602 3.28
LONG TERM OBJECTIVES -.735 -3.51
SHORT TERM OBJECTIVES .151 3.01
UNEMPLOYMENT .221 .810
RELATIVE PAY .965 2.46
RECRUITERS .808 1.57
GI BILL .292 2.40
JAN .0814 1.30
SEPOCT -.0934 -2.09 -)

* $ ADV 4-11 -.139 -.899
$ ADV 0-1 ..0312 -.878

R-SQUARED - .9016

DURBIN-WATSON STATISTIC - 1.7337

Figure A.10.5.2

HSDG/CAT I-IIIA Accessions

.1q

• 1
-¢..-.. - -. q . ....-....-....... .. •.-..S- - .... -, . .. ,. .,. "..'
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REGRESSION 2

J I.COCHRANE-ORCUTT ITERATIVE TECHNIQUE

DEPENDENT VARIABLE: NON-HSDG/CATEGORY I-IIIA ACCESSIONS (logarithm)

FINAL VALUE OF RHO - .570884

RIGHT-HAN ESTI°ATED
VARIABLE (logarithm) COEFFICIENT STATISTIC

CONSTANT -24.1 -1.75
EXAMS CAT I-IIIA .796 2.31
LONG TERM OBJECTIVES 1.24 1.71
SHORT TERM OBJECTIVES -.0518 -.457
UNRMPLOYHENT -.320 -.614
RELATIVE PAY -1.24 -1.11
RECRUITERS 2.60 1.62
GI BILL .0552 .188

i, |JAN -.0116 -.101
SEPOCT .0863 .813
$ ADV 4-11 -. 946 -2.13
$ $ADVO0-1 .0717 1.08SI

R-SQUARED - .82
DURBIN-WATSON STATISTIC - 1.6

Figure A.10.5.3
Non-ASDG/CAT I-IlIA Accessions

<.,. , , ., .. ,- -,5%:; • .... . . ..... ... .

'..,S,4 "5 ' '. . . ".", .-.. ; ... , . . "
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REGRESSION 3

COCHRANE-ORCUTT ITERATIVE TECHNIQUE

DEPENDENT VARIABLE: HSDG/CATEGORY IIIB-IV (logarithm)

FINAL VALUE OF RHO - .261070

RIGHT-HAND ESTIMATED T-
VARIABLE COEFFICIENT STATISTIC

CONSTANT 14.9 2.38
EXAMS CAT IIIB-IV .481 2.61
LONG TERM OBJECTIVES -1.03 -3.15
SHORT TERM OBJECTIVES .234 4.20
UNEMPLOYMENT .123 .479
RELATIVE PAY 1.16 2.64
RECRUITERS -.111 -.150
GI BILL .0138 .121
JAN .0243 .349
SEPOCT -.0882 -1.80
$ ADV 0-5 -.0969 -.652

*R-SQUARED - .71
DURBIN-WATSON STATISTIC - 1.9

Figure A.10.5.4. J
HSDG/CAT IIIB-IV Accessions

I

- I.
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Section A.l0.6. How Can the Final Linkage Models Best be Specified?

The key observations regarding the linkage between exam levels and accession
levels (diminishing returns of accessions to exams importance of objectives
in the conversion rate determination, and adjustment for the GI Bill) led
to the following considerations in developing linkage models for each
of the market segments.

aThe key independent variables used to specify accession variation are exam
" 9levels, short- and long-term objectives, and an adjustment for the GI Bill

termination.

. The estimated inodels were linear in the logarithms of the dependent
variable, accessions, and in the independent variables, in order to
specify the multiplicative models required.

. The estimated coefficients from the log-log models were interpreted
as elasticities.

. There was strong indication of auto-correlation in the residual
series when ordinary least squares were used, so the Cochrane-
OrcuttI algorithm, which adjusts the estimates based on the assump-

f tion of a first order auto-correlation in the residuals, was used
£ to estimate the equation parameters.

These considerations were made specifying a linkage model for each of theJ market segments being analyzed. Multiple regression was used to estimate
* the coefficients of the log-log model. The indication of auto-correlation

in the data required that the Cochrane-Orcutt technique be used to estimate
the parameters of the regression equation.

The estimated linkage models presented in Figures A.10.6.1 - A.I0.6.3
* ,specify that accession rates are determined by exam levels and objective

levels for the two high school degree segments, and by exam levels only
e.. for the Non-degree/Category I-liA segment. In addition, for the HSDG/

Category I-IlIA segment, the GI Bill termination had to be considered.

The estimated exam elasticities, .86 for the HSDG/Category I-liA Group and
.61 for each of the other two groups, indicate the fractional return in ac-
cessions for a percentage increase in exams: a 10% increase in exams results'" in accesssions for the most desirable group and in a 6% increase in accessions

for each of the other two groups. This indicates that diminishing returns are
less of an issue for the first segment than for the other two segments.

-. The estimated elasticities for long term objectives, .71 for the HSDG/Category

I-IlIA segment and .97 for the High School degree/Category IIIB-IV segment,
reflect the observed pattern of shifting priorities during times of increased
pressure. During periods when pressure is up, the relative emphasis will shift
to the easier to access non-degree and low mental score segment, even though

'COCIRANE, D. and G.H. ORC"TT, "Application of Least Squares Regressions to
Relationships Containing Autocorrelated Error Terms," Journal of the American
Statistical Association #44 (1949), pp.3 2-6 1.

%.



more potential candidates in the other segments are brought as far into
the system as examination.

In general, we have seen that while increased advertising brings more people
into the system (see exam model discussion), the rate at which the additional
prospects are converted to accessions is dependent on other policy factors.
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VARIABLE COEFFICIENT "t" STATISTIC

Constant 6.97 3.4
Log (CAT 1-3A Exams) .86 8.7
Log (Long Term Objectives) -.71 -2.9
Log (Short Term Objectives) .078 1.97
GI Bill Dummy .27 3.5

A to Correlation Coefficient .35 2.6
R .88

PO iueA1...HD/A III cesos Lgrtm
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VARIABLE COEFFICIENT "t" STATISTIC

Constant 11.4 4.8
* Log (Cat 3B-4 Exams) .61 4.7

Log (Long Term Objectives) -.97 2.9
Log (Short Term Objectives) .17 3.3

., A to Correlation Coefficient .47 3.7
. 1 .62

F r A

.' .

,

iF
.7c. ,: •€,) ; ,""""X/. %"", .,...; ,.V, '* , ."" 22r''... " .2'_.....'_'.'....; .. ' . % .
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VARIABLE COEFFICIENT "t" STATISTIC

Constant 1.9 1.1
Log (Cat 1-3A Exams) .61 3.2

Auto Correlation Coefficient .81 9.5
R2 .77

1

I
&

I

L

Figure A,10.6.3. ? SDG/CAT I-IIA Accessions - Logarithms
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Section A-11. ARE THE MODELS ROBUST?

It was Important to implement a systematic procedure for evaluating the
validity and robustness of the models. This check provides comfort that
the models as specified provide an accurate description of the recruiting 1
process, and that the conclusions reached reflect a high degree of analyti-
cal precision.

The validity check consisted of two steps:

(1) 'a review of the goodness of fit
of the models

(2) a review of the structural
sensitivity of the fitted exam
models to

- excluding variables

- re-estimating the model
structure over a split-
half time frame

The results show that the developed models track the actual accession
data well, and are robust with respect to the tests used.

A more detailed discussion of the validity and robustness checks follows.
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i
Section A.11.1. How Well Does the Tvo-stage Nodel Specification Track

the Actual Data?I
The monthly accession series, fitted using the model, were compared to
actual accessions over the analysis time frame. The fitted accessions[ from the two-stage model for each target group were calculated as follows:

* . Step 1 - Exams are calculated using
advertising, other control-
lable and non-controllable
environmental factors in
the exam models.

" Step 2 - Accessions for each segment
are determined using the
calculated exams (appropri-
ate mental category) in the
linkage models.

The goodness of fit evaluated how well the model structure tracked the

monthly recruiting performance data.

The fit was examined for:

. Each of two exam models

. Accession models for each of
the three key market segments
based on the two stage procedure

SAggregates of the accession market
_ segments

For the aggregate accession series, the component segments were added
for both the actual and fitted series, and the correlation between the
fitted and actual aggregates computed.

The squared correlations for the various fits (See Table A.11.1.1) range
between 64% and 93%, which indicates a high degree of accuracy in explain-
ing the series variations.

Graphs of the actual and fitted series are presented in figures A.1.1-A.11.1.7. These graphs clearly demonstrate that the process as described
by the models closely track both long-term trends as well as month-to-
month variation.

. . . d~ii4 - ld|i i bi I I iebi~ndiI m i l
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Table A.Il.1l. GOODNESS OF FIT 1

EXAM MODELS R2

I-IIA EXAM .93
III3-IV EXAMS .90

ACCESSION MODELS (2 STAGE)

High School Degree/Category I-lIA .88
High School Degree/Category IIIB IV .64
Non Degree/Category I-liA .72

AGGREGATE ACCESSION MODELS (2 STAGES)

All Market Segments Combined .86 i
Total High School Degree .86

It '
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r E hAtwLuE FITTED VALUE PLOT #-ACTUAL +-FITTED

7604 .1021E 05 .IoaOE+0,
7605 9425. 9626.
7606 .1123E 05 .1056E+05
7607 9672. 9831.
7608 9754. 9383.
7609 8566. 8611.
7610 8514. 9180.r 7611 .1100E+05 .1075E 05
7612 9798. .1003EO 0
7701 8913. 9212.
7702 8627. 7935.
7703 8882. 8344.
7704 7127. 7090.
7705 6168. 6389.
7706 7321. 7688.
7707 6594. 7823.
7708 6969. 6689.
7709 5659. 5891.
7710 5809. 5951.
7711 7070. 6652.
7712 6495. 5962 a+,
7801 6867. 6:12.

ct0a 6377. 6143.
13 6428. 5856.
04 4844. 5080.

f805 4092. 4595.
7806 5618. 5204.
7807 5000. 5440. 0

7808 5793. 4875.
7809 4757. 4198.
7810 4798. 4483.
7811 5380. 5477.
7812 5003. 5435.
7901 6623. 6826.
7902 5584. 5956.
7903 5815. 5581.
7904 4770. 5552.
7905 4742. 4943.
7906 4963. 5825.
7907 5900. 6065.
7908 5753. 5174.
7909 4502. 4577.
7910 4955. 4616.

r 7911 5456. 5880.
L 7912 4969. 5e1.-

8002 8073. 7153.
8003 6926. 6506. %0
"004 6586. 6631.

05 6677. 6733.
06 7716. 8429.

d007 9163. 8861.
8008 7605. 7253.
8009 65A8. 6621.

Figure A.11.l.1. Category I-llA
Exams
Model Fit

, * % ~*~***'~v* v-~
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M~TE ACTUAL V"gC-YF IPgijj YI1LL'. Pu *~~trg.~ rs

'4 1738E+uT .18;Ee+05
05 .1659E+05 .1772E+ 5

7606 .2094E+05 .2056E+05
7607 .1730E..05 .1882E+05
7608 .1930E+05 .1811E 05 at
7609 .2003E+05 .1877E+05 I7610 .1905E+05 .1963E+05
7611 .225E+05 .2189E+05
7612 .i200E 0!5 .107E+O% ,.
7701 .2169E+05 .2087E+05
7702 .1730E+05 .1800E+05
7703 .1794E+05 .1709E+05
7704 .1509E+05 .15(j.5E+05
7705 .1349E 05 .1331E+05
7706 .1584E 05 .1605E+05 Z3
7707 .1249E+05 •1502E 05
7708 .1112E+05 .1202E+05
7709 . 10 0E+ . .1074E+05
7710 .1022E 05 S108E+05
7711 .1192E+05 .1133E+05
7712 .1123E+05 9739. p

7801 .1257E 05 .1318E+05
7802 .1104E+05 .1145E+05
7803 .1014E+05 .1089E+.05
'8 04 7940. 9048.

15 7537. 8599.
,6 9911. .1 089E+05,

.07 8890. •1095E+05"
7808 .1052E+05 9390.
7909 9161. 9337.

*7810 9015. 8901.
7811 .1032E+05 9395.
7812 9706. 9191.
7'901 .1293E 05 .1304E+05
7902 .1008E+05 .1001E+05
7903 .1105E+05 9356.
7904 9807. 9688.
7905 .1014E+05 99044.
7906 .1165E 05 .1289E+05 ".
7907 .1305E+05 .1308E+05
7908 .1360E+05 .1135E+05
7909 .1127E+05 .1059E+05
7910 .1232E-05 .1008E+05
7911 .1248E+05 .1128E+05
7912 .1005E+05 .1128E+050,
8001 .1718E+05 .1727E 05
8002 .1647E+05 .1435E+05
8003 .1319E+0!5 .1469E+05
8004 .1298E 05 .1458E+05
8005 .1344E 05 .1452E+05
8006 .1767E+05 .1784E+05

07 .2054E+05 .1694E+05J
)S . 1530E+05 .1401E+05

09 S1181E+05 .1408E 05

Figure A.11.1.2. Category I-IIIB I
Exams
H~odel Fit:

9%

% • . .. . ... .
,..9* ~ % , o.,, 9....,.V,9.. ,. -- ,.V V .% . .' 8.; ;, , .. . . . ..
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DATE ALiunL VALUE FITTED VALUE PLOT *-ACTUAL +=FITTED

1 7604 3531. 3920. ta

7605 3437. 3616.
7606 4162. 4205.
7607 3884. 3911. -
7608 3842. 3847.
7609 3465. 3602.
7610 3503. 3688.
7611 4508. 4206.
7612 4144. 3994w.
7701 2954. 2993.
7702 2855. 2574.I 7703 3149. 2832.
7704 2437. 2514.
7705 2226. 2284.
7706 2735. 2859.
7707 2718. 2946.
7708 3236. 2596. "
7709 2507. 2651.
7710 2350. 2401.

3162. 2748.
2 2889. 2562

.01 3148. 3045.
7802 2770. 2697.
7803 2782. 2493.
7804 2132. 2195.
7805 1721. 1989.
7806 2459. 2272. "
7807 2276. 2531. "
7808 2481. 2154.

. 7809 1969. 2081.
7810 1985. 1898.
7811 1978. 2238.

1 7812 1919. 1964v-
1 7901 2808. 2587.

7902 2317. 2334.
7903 1629. 2116.
7904 1804. 1997.
7905 2564. 1918. -
7906 2568. 2629. j
7907 2311. 2436.
7908 2321. 2065.
7909 1742. 1989.
7910 1832. 1737.
7911 1992. 2262.
"12 1760. 2037;--

11 2621. 2659.
)2 2603. 2645.

J03 2287. 2408.

Figure &.11.l.3. USDG/CAT I-I17A
Accessions
2 Stage Model Fit
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DRTE RCTURL VALUE FITTED VALUE PLOT *=RCTUAL +=FITTED

71" 2683. 3050.
7605 2646. 2836.
7606 4;87. 3770.
7607 3421. 3473.7608 32.36.

7609 3789. 3817.
7610 3672. 3496.
7611 4589. 3947.
7612 3E92. 377-
7701 3632. 3709.
77 02 :3550. 3351.
7703 3857. 3586.
7704 3276. 3319.
7705 3090. 3174.
7706 4000. 3914.
7707 3793. 3567.
7708 4097. 3461. .
7709 '3496. 3548.
7710 3120. 3131.

11 4154. 3593.
2 3855. 3415-1-

01 4177. 4151.
7802 3560. 3612.
7803 3770. 3171.
7804 .861. 2787.
7805 2621. 2729. -

7806 3731. 3604.
7807 3152. 3433.
7808 3611. 3579. ,
7809 3268. 3498.
780 3049. 2857.
7811 3091. 3092.
7912 3019. 2549.
7901 3842. 3686.
7902 3038. 2859.
7903 2189. 2976.7904 2384. 24S7.
7905 3567. 2914.
7906 3990. 374*a
7907 3462. 3822.
7908 3555. 3540.
7909 2840. 3374.
7910 2798. 2906. d
7911 2801. 3064.
7912 2141. 2392

*101 3248. 3791:
02 3021. 3526. '
3 755. 2999. 0

Figure A.11.1.4. HSDG/CAT IIIB-IV
Accessions

Model Fit

.!:
.4- o 
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DMTE FCTUAL VALUE FITTED VALUE PLOT *-RCTUAL +=FITTED
7604 2798. 1918.

7605 2671. 2513. b
7606 2583. 2058. +4 "%
7607 2278. 2253. t,_ ,0
7608 2445. 1838 
7609 2213. 2178.
7610 2114. 1821. +C
7611 2317. 2235.
7612 2494. 1954. 4..
7701 2022. 2195.
7702 1898. 1538.4 7703 1927. 2010.
7704 1732. 1482. + 0
7705 1627. 1632.
7706 1483. 1608. .

7707 871.0 1526.
7708 491.0 939.6
7709 464.0 809.0
7710 732.0 877.9
7711 1005. 1273.
712 1228. 1139.
01 1525. 1591.I .02 1601. 1357. +e803 1204. 1559.

7804 940.0 1014.
7805 1087. 1105.
7806 1250. 1251.
7807 1225. 1302.
7808 1487. 1160. 0

* 7809 1276. 1359.
7810 1270. 1099.
7811 1205. 1471.

312 1039. 1108.
7901 1461. 1422. £
7902 1223. 1408.
7903 891.0 1181.

':7 1 ;904 1188. 1050.7905 1700. 1358. '+-; -

7906 1239. 1631.
7907 1556. 1115.
7908 1736. 1655.
7909 1503. 1218. +0
7910 1630. 1396. +
7911 1791. 1550. I
7912 1577. 1537.
8001 2463. 1619. -
102 2431. 2166. '

03 1939. 1.'97. +

F&&are A.l1.1.5. NON-RSDG/CAT 1-11iA
-- Accessions

-- - Model Fit
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DATE ACTUAL VOLUE WITTED VALUE PLOT *=^CTUAL +=FXTTED

7604 6214. 6971.
76109 6083. 6453.
7606 8449. 7974.
7607 7305. 7384.
7608 7571. 7474.
7609 7254. 7419.
7610 7175. 7184.
7611 9097. 98153.
7612 7436. 77k 7inow

q 7701 6586. 6702.
7702 6 405.5 925.
7703 7006. 6418.
7704 5713. 58.4.
7705 5306. 5458.
7706 6735. 6773. -
7707 6511. 6513. ,
7708 7333. 6057.

"J 7709 6003. 6199.
7710 5470. 5532.
.711 7316. 6341.

.' 12 6744. 5977
1 7325. 7196.

A, 02 6330. 6309.
7803 6552. 5664.
7*. 04 4993. 4983. _

7805 4342. 4708.
7806 6190. 5876. 0
7807 5428. 5965. i.
79 CIS 6092. 5733.
7o9 5237. 557.A!7310 5 034. 41715'5."
7811 5069. 5 -1:0.,

.... 78 1a 4939. 49-13 .wmllm

7902 5353. 5193.
7903 3818. 5092. 0,0
7904 4188. 4474. -
7905 6131. 4832. .D
7906 6558. 6505.. 0: 87 .5.-

7910 430. 4644.
%.7911 4793. 51326. r44Z4

791 3901. 44832 m0 55869. .6450. 40

02 5624. 6171.790 5042. 5407. ii

Figure A.11.1.6. Total Hgh School

= -- Accessions
Model Fit

792 90.-4"

'01 586. .450

02 62. 671
'.=" ,. e " " " . " " ',. ", ' " ." • ". ,50 4 2'. 5 4 07.. . ' .. . , . , . . . . . . . .. . . , ., , ; .€ , . -,' , ' ' " , . , " , , ' ' ' . , . ', , . -
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( .*..ot

.. : 76 04 901 2. e.s. .

-6 05 .9754. ., '" ;'606. 1 E 0 1+ 05 •1 0=E 0
!'" [" ' 07 9583.

7608 •(102E ,6591. .
76 o?9 9467 Q! .€ 7

p... ;611 .1141E 05 1 103'.05
,,' 7612 9930. 972

7701 86o8.88-97.
7702 8303. 7 43.77 03 ,9 -3. , 4.
7704 7445. 7316.
'-7 . ....... 7 09 0 .
706 ::1.381.

0 7824. 6997. '1
7709 4 E. 7700.
-- lo 0 a. 6410.
7-711 -*321. 7614.

oe 79sl. 7666

03 7756. 7223.
.804 593:4. 5996.
78 05 5429. 513.
760 7440. 7127. %J
7807 6653. 7267.
7808 757,9.' ' -!"s 6 8 9 9 3 . '

7309 6513. 6"93..
7810 6304. 555. C

7811 6274. .81

7901 S111. 7695.
f7902 6578. 601.I 7903 4709. 6273.
7904 5376. 5524.
7905 7831. 6189.
7906 7797. 8136. -". ; 7907 7329. 7374. -
7908 7612. 7a60.
7909 6085. 65.82.

": 7910 6260. 6040.7911 6584. 6876.
7912 547S. 5966.*_
$001 833.2. P-070.

e00 8055. 8337."'03 69'91. 70t'5 '0
7005

Figure A.11.l.7. High School & NON/HSDG/CAT I-IIIA
*Accessions

Model Fit
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Section A.11.2. Are the Exam Models Consistent over Different Time

The time frame was split into halves, and the coefficients in each of
the two exam model structures were re-estimated over each of the two
time spans. The purpose of this exercise was to provide verification2
that the basic model structure provides a description of the process that
is consistent across different time spans.

Each of the resulting split time frames had 27 observations. These
samples were clearly too small to attach any degree of statistical sig-
nificance to the results; however, in a directional sense, the results
provide clear evidence of the stability in the model structure.

The resulting analysis shows a high degree of structural robustness.
With the exception -.9 the production recruiter variable, each of the
estimated variable coefficients kept the same sign in both samples.
There was variation in the magnitude of the coefficients, most notably
in the relative pay variable, but this would be expected given the small
sample sizes. Overall, the basic structure of the estimated system showed
little sensitivity to the change in time frame.

The re-estimated coefficients are presented in Table A.11.2.1 and
A.11.2.2.
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Table A.11.2.1. Category I-IlIA exam model coefficients estimated
over two time frames.

ESTIMATED MODEL COEFFICIENTS

TOTAL
TIME FRAME

7604-8009 7604-7806 7807-8009

GI Bill 2948 2057 -

Unemployment 366 404 141

Objectives .070 .809 .030

Relative Pay 6832 11620 1085

Recruiters 1.05 -.715 .228

JAN 1289 949 1542

aSEPOCT -693 -1103 -513

$ ADV (4-11) .10 .055 .301

£ $ ADV (0-1) .485 .551 .599

R2  90 97 78

-

'.9
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Table A.11.2.2. Category IIIS-IV exam model coefficients
estimated over two time frames.

ESTIMATED MODEL COEFFICIENTS 1
TOTAL

TIME FRAME
-J

7604-8009 7604-7806 7807-8009

GI Bill 5713 5043 --

Unemployment 543 332 729

Objectives .247 .223 .208

Relative Pay 13846 30421 17832

Recruiters 3.76 -.165 4.29
,,.",' 71

JAN 3435 4280 3250

SEPTOCT -781 -1271 -878

$ ADV(O-S) .465 .647 .235

R2 90 97 78

-I
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Section A.l.3. Are the Estimated Advertising Coefficients Sensitive toI the Other Variables Included in the Model?

When evaluating the kind of multivariable structure specified in the exam
models, It is important to determine whether the structural implications
of each of the independent variables (the coefficient sign and the order of
magnitude of coefficient size) had been strongly biased by the inclusion of

\Ii one of the other variables in the model specification.

One way to evaluate the kind of structural sensitivity is to drop each of
' rthe variables from the model specification one at a time and to re-estimate

* * the coefficients of the remaining variables under the reduced model specifi-
cation. Particular attention was paid to the impact of the re-estimation on
the advertising variables.

* I This re-estimation procedure was carried out for both of the exam models
with the following results:

.. the advertising variables in both exam model
specifications saintain consistent signs and
size with the removal of each of the other
variables,

. the other variables are all consistent with
I respect to sign in the face of variable

, I removal,

the size of the coefficients is less stable
for some of the variables, and

. the overall system structure is highly
stable for both models.

• U The impact of variable exclusion on the advertising coefficients is sum-
marized in Tables A.11.3.1 and A.11.3.2, where we see how the advertising
variables change from the original model as the variables are dropped.
Clearly, the unemployment variable has the biggest impact on the estimated
advertising coefficients.

Tables A.'1.3.3 and A.11.3.4 present the complete re-estimated model
specific n for each exam series, dropping the variables one at a time.

*.
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Table A.11.3.1. CATEGORY I-1ILA EXAM MODEL

SEFFECT OF DROPPING VARIABLE
ON ADVERTISING COEFFICIENTS

(Z Change in Advertising Coefficient from Original Model)

Long Term (4-11) Immediate Reponse Total

Variable Dropped Advertising Aggregate Advertising Advertising

G1 BGIl -2% +12Z +1.2%

Unemploymnt 137 -2 108

Objectives 55 -38 10

Relative Pay 74 -28 31

Recruiters 67 27 59

JAN -27 2 -26

SEPOCT -12 19 -7.4

Long Term $ADV (4-11) - -19

lmmediate Response $ADV (0-1) -26 -

I

* . ." *.pE d," ** --"C., ... ',' . *; . . -.* .. *..:.:.,....* %: . .-... *- . * .;. ...' *... , :' . -: : : ' : ; ' :',:: :':-:
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I

Table A.11.3.2. CATEGORY IIIB-IV EXAM MODEL

EFFECT OF DROPPING VARIABLE
ON ADVERTISING AGGREGATE (0-5)

(% Change in Advertising Coefficient from Original Model)

G1 Bill 5

Unemployment +37

I Objectives -17

Relative Pay 0

Recruiters 29

JAN 11
-

SEPOCT -2

I.
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Section A.12. STEP BY STEP PROCEDURES
FOR USING THE MODELS

A flow chart describing how to use these models in 3 steps is provided in

Figure A.12.1. Each step is detailed below.

Step 1. Prepare monthly data on each Independent variable.

Ten Independent variables and a constant (all one's) are in the final

exam models (see Figures A.8.6.1 andf A.9.5.1).

X1 is the G.I. till indicator. The variable takes a value of I
until December of 1976. From January of 1977 on, it takes a
value of 0.

X2Is unemployment (see Data Appendix D.1). Unemployment here is
measured for 16-19 year olds and is not seasonally adjusted.
The variable is the average of the current and the prior month's
unemployment level. The source of this variable is the U.S.
Department of Labor.

X3 is recruiter objectives (C-1). Objectives here are for
monthly non-prior-service male accessions. The source of this
variable is the General Research Corporation.

X4is relative pay. Relative pay (G.3) is the ratio of El Pay
(see C.2) and the civilian minimum wage (D-2).3

X5is recruiter level (C.3). The recruiter level includes re-
cruiters on production as well as station commanders. The source
is USAREC.

X6is a January indicator. It takes the value 1 In January and 0
elsewhere.

X7is a September-October indicator and takes the value I in these
two months and 0 elsewhere.

X8 is the net deflated expenditure on radio and local advertising
plus television spending one month earlier (F.11). The mediai expenditures are deflated to constant December 1978 dollars
ad adjusted to reflect net spending. Deflation for TV and
radio requires a weighting of spot and prime (or network) deflators
according to use. The source is N V Ayer Incorporated.

X9is the net deflated expenditure on all media summed from 4 to
11 months prior to the month in question.

X 1 is the net deflated expenditure on all media suimmed from the
month in question back through the previous 5 months.

.9 .
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Step 1

PREPARE MONTHLY DATA ON EAQ INDEPENDENT VARIABLE.

See Data Appendix for sources
and listing.

Step 2

COMPUTE EXA_1S USING EXAM MODEL

See Figure A.12.2 and A.12.3. for a description
of the model in equation form.

Step 3

COMPUTE ACCESSIONS USING ACCESSION MODEL

1. See Figure A.12.4 for a description
of the model in equation form.

Figure A.12.1 Flow chart describing how to use the exam
and accession models

The accession models include either of two additional variables
(see Figures A.1O.6.1 to A.10.6.3).

X11 is long-term recruiting objectives (see G.1). This variable is a
12-month centered moving average. See Figure A.12.4 for how

our vendor, Computer Sciences Corporation, computes this average.

X12 is short-term recruiting objectives (see G.2). This is the ratio

* of X3 to X 1 *

J.'% , ". ' . ..v * • • * "*. * . " "* *. ** % % * .~ * .
r. . u
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Step 2. Compute exams from the exam models.

The equations to use are shown in Figures A.12.2.1 and A.12.2.2. The co-

efficients for each of the ten independent variables are listed below
(see Figures A.8.6.1 and A.9.5.1).

Coefficient CAT I-IIlA CAT IIIB-IV i

80 .-13841 -35781
a1 2948 5713
a2 366 543
a3 .070 .247
a4 6832 13896
a5 1.05 3.8
a6 1289 3435
a7 -695 -781
a8 .485
ag .10
alO .465

yt 8o + alX1 + a2X2 + a3X3 + a4X4 + a5X5 + a6X6 + a7X7 + a8X8 + a9X9

where

Yt is predicted CAT I-liA exams.

X is the ith independent variable. It is described
in Step I of Section A.12.

ai is the ith coeficient of variable I. It is listed
above in Step 2 of section A.12.

FM
Figure A.12.2. CAT I-IIIA Model in equation form.

I

* . .. I*~ *
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tI ao + ajXl + a2X2 + a3X3 + a4X4 + a5X5 + a6X6 + a7X7 + aiOXlO

where

Yt is predicted CAT IIIB-IV exams.

Xis the ith Independent variable. It is described

_ in Step 1 of Section A.12.

a, is the ith coeficient of variable I. It is used
in Step 2 of Section A.12.

Figure A.12.2.3. CAT IIIB-IV Model in equation form

Step 3. Compute accessions using accession Models.

The three equations to use are shown in Figures A.12.4 to A.12.6.

The coefficients of each variable are listed below. Note that the coeffi-
1cients are used as exponents.

Coefficient HSDG/CAT 1-IlA HSDC/CAT IIIB-IV NHSDG/CAT III B-IV

b0 6.97 11.4 1.9
b1  .86 .61 .61
b2  -.71 -.97
b3 .078 .17
b4  .27
b5  .35 .47 .81

_a

.
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where

Z t is predicted HSDG/CAT I-IIA accessions and e is 2.718. -

~Yt is predicted CAT I-IliA exams.

i !  "~~~K Is the ith independent variable described in Step 1o eto .2

Ut_ 1 is actual HSDG CAT I-IIIA accessions in period t-I
~divided by Zt I .

Figure A.12.4. HSDG/CAT I-IIIA Accession Model in equation form. A

Zt  ebOyt blXl b2X2 b3Ut-1 b 5

. where

SZ t is predicted HSDG/CATIIIB-IV accessions and e is 2.718.

SYt Is predicted CAT IIIB-IV exams.

** %

,X i is the i
th independent variable described in Step 1

' of Section A.12.

4e1

=wher

Ut I is prdctedl HSDGCAT II-Iin acessionsd e dise 2.718.

Figure A.12.5. isprdiceCAT I-I A Acexs.nMdli euto o
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-5 b

mteb~ Ytt-l

where

zt is predicted NHSDG/CAT I-IIIA accessions
e is 2.718

Yt is predicted CAT I-IIIA exams.

- 1X i Is the ith independent variable described in Step 1
of Section A.12.

Ut_1 is actual NHSDG CAT I-IIIA accessions in period t-I
divided by Zt_..

ii

Figure A.12.6. then NIHSDG/CAT I-IIIA Accession Model in equation form.

[-

If the CENTER option is used and n - 2q is even, then Yt is computed by the
following formula:

Yt " l(!Xt+q +Xt+q-l+'-'+Xt+l + Xt + Xt-l+-''+Xt-q+l + lXt-q)
*~ w22

with w as above.

.

• (Figure A.12.7. Computation of a centered moving average (n - 12 and w -1).

%

[J

5'° "
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UNTRANSFORMED DATA SERIES

I Data Appendix A. Performance Variables

Accessions by Date of Contract

3 A- High School Degree/Category I-IlA
A.2 High School Degree/Category IIIB-IV

A.3 Non Degree/Category I-IlIIA
A.4 Non-Degree/Category IIIB-IV

ASVAB Exams

I A.5 Category I-IIIA
A.6 Category IIIB-IV

Data Appendix B. Media Variables

~ I Advertising Spending
B.1 Television

S(- B.2 Radio
B.3 Newspaper
B.4 Outdoor
B.5 Direct Mail
B.6 Local Advertising
B.7 Regular Magazines
B.8 Special Magazines

Media Deflators

. B.9 Spot Television
B.10 Network Television
B.11 Spot Radio
B.12 Network Radio
B.13 Newspapers

B.14 Magazines
B.15 Outdoor

,. Data Appendix C. Policy Variables

J C.1 Recruiter Accession Objectives

C.2 El Pay
C.3 Recruiter Numbers

Data Appendix D. Environmental Variables

D.1 Youth (16-19) Unemployment
D.2 Civilian Minimum Wage

. . . . . ., . . . . . . , . . . - • . . .. . - ., - . - . , - .-- ,., ., . ., -, " - - ., ", S., -
*, .;, , ,.; , :..":. ,5,5**, .-.. ' .. , . . .. . . . . * . 5
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ADJUSTED OR TRANSFORMED DATA SERIES

Data Appendix E. Performance Variables

Accessions by Date of Contract (the December 1976 GI Bill
determined spike removed from the data)

E.1 High School Degree/Category I-IlIIA
E.2 High School Degree/Category IIIB-IV
E.3 Non Degree/Category I-IIIA

ASVAB Exams (the December 1976 gI bill Determined spike
removed from the data)

E.4 Category I-IlIIA
E.5 Cateogry IIIB-IV

Data Appendix F. Media Variables

Advertising spending (deflated to constant Dec. 1978 dollars,
and adjusted to reflect net spending levels throughout)

F.1 Television
F.2 Radio
F.3 Newspaper
F.4 Outdoor
".5 Direct Hail
P.6 Local Advertising
F.7 Regular Magazines
F.8 Special Magazines

Aggregated Advertising Spending (aggregation is over deflated -

net dollars)

F.9 Total Media at Current period
P.10 Total Media Sum of Periods T-4 through T-11
F.11 Television (lagged 1 period) + Local Advertising

+ Newspaper
P.12 Total Media - Sum of Current Period Through Period T-5

Data Appendix G. Policy Variables

G.1 Recruiter Accession Objectives - Twelve Month Centered
Hoving Average

G.2 Recruiter Accession Objectives - Ratio of Monthly
Objectives to Moving Average

G.3 Relative Pay - the Ratio of El Pay to the Civilian
Minimum Wage



Series - Accession by date of contract

Source - Defense Manpower Data Center

Definition -Monthly Accessions inothe Army counted during the month the

Defining the data in this manner washes out the delays caused
by the Delayed Entry Program.

Conmments - Before use in the analysis each series was adjusted to remove
the Dec. 1976 spike by replacing that month of data with the
process mean.

Accessions by Date of Contract

A.1 High School Degree/Category I-IIIA'4 A.2 High School Degree/Category IIIR-IV
A.3 Non Degree/Category I-IIIA
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The Data Appendices include a listing of each of the variables used in
the analysis.

The data is listed in the untransformed state as received from the
original source, and also listed as transformed where appropriate.

For each type of variable find a description, statement of source, and
relevant comments.

For the data used directly in the model a plot is included. For the
secondary data series--edia deflators, a listing only is included.

I
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A. 1

iSDG/CATEGORI Z-IIIA ACCESSION,,

(CONTRACT DAT.,

sTE ACTUAL VALUE FITTED '..LUE P'LCT *=CTLIAL +=FITTEr

7604 1 0.7605 3437. O.

- 7606 4162. 0.
:; 7607 3884. 0

7608 3842. 0.
7609 3465. 0.I 7610 3503. 0.
7611 4508. 0.
7612 7503. 0.
7701 2954. 0. -
7702 2855. 0.
7703 3149. 0.
7704 2437. 0.
7705 2226. 0.

- 7706 2735. 0.
7707 2718. 0.
7708 3236. 0.
7709 2507. 0.
7710 2350. 0.

t~;,7711 3162. O•
; r 7712 2889. 0.
, r 7S01 3148. 0.

-02 2770. 0.
13 2782. 0.
J4 2132. 0.

.05 1721. 0.
7806 2459. 0.

i 7807 2276. 0.
"  

L 7808 2481. 0.
7809 1969. 0.
7810 1985. 0.
7811 1978. 0.
7812 1919. 0.
7901 2808. 0.
7902 2:317. 0.
7903 1629. 0.

,, 7904 1804. 0.
7905 2564. 0.

: 7906 2568. 0.
7907 2311. 0.
7908 2321. 0.
7909 1742. 0.
7910 1832. 0.
7911 1992. 0.
7912 1760. 0.
8001 2621. 0.
8002 2603. 0.
8003 2287. 0.

I* !0o

_ b : w -=- - p - % _ " : , . ", ,' 2 "T . , w



A. 2

HSDG/CATEGORY llIB-IV ACCESSIO:,S
(CONTRACT DAET)

4TE ACTUAL VALUE FITTED VALUE PLOT *=ACTUAL +=FITTED

7604 2683. 0.
7605 2646. 0.
7606 4287. 0.
7607 3421. 0.
7608 3729. 0.
7609 3789. 0.
7610 3672. 0.
7611 4589. 0.
7612 6747. 0.
7701 3632. 0.
7702 3550. 0.
7703 3e57. 0.
7704 3276. 0.

* 77'05 3080. 0.7706 4000. 0.
7707 3793. 0.
7708 4097. 0.
7709 3496. 0.
7710 3120. 0.* 7711 4154. 0.
77, 12 355. 0. -

7801 4177. 0.
80"2 3560. 

0.
03 3770. 0.
04 2861. 0.

d05 2621. 0.
,7806 37-31. 0.
7807 3152. 0.
7808 3611. 0.
7809 3268. 0.
7810 3049. 0.
7811 3091. 0.
7812 3019. 0.
7901 3842. 0.
7902 3038. 0.
7903 2189. 0.
7904 2384. 0.
7905 3567. 0.
7906 3990. 0.
7907 3462. 0.
7908 3555. 0.
7909 2840. 0.
7910 2798. 0.
7911 2801. 0.
7912 2141. 0.8001 3248. O.----
8002 3021. 0.
8003 275r; 0. c

% %

0,

I.



A. 3

S.\ I NHSDG/!:ATEGORY I-IIIA ACCESS.O,.

(;ONTRAZT D.VZ

I

DATE A'CTDL VALUE FITTED VRLL'E. PLOT *=ACTUAL +=FITTED

7604 2798. 0.
7605 2671. 0.

t 7606 2583. 0.
7607 2278. 0.
7608 E445. 0.
7609 2213. 0.
7610 2114. 0.
7611 2317. 0.
7612 3024. 0.

* 7701 2022. 0.
7703 1898. 0.
7703 1927. 0.
7704 1732. 0.
7705 1627. 0.4 7706 1483. 0.
7707 871.0 0.
7708 491.0 0.
7709 464.0 0.
7710 732.0 0.
7711 1005. 0.

12 1228. 0.
01 1525. 0.

7803 1204. 0.
.". ,- 7804 940. 0 0. 0

7805 1087. 0.
7806 1250. 0.
7807 1225. 0.
7808 1487. 0.
7809 1276. 0.
7810 1270. 0.
7811 1205. 0.
7812 1039. 0.
7901 1461. 0. -
7902 1223. 0.
7903 891.0 0.
7904 1188. 0.
7905 1700. 0.
7906 1239. 0.
7907 1556. 0.
7908 1736. 0.
7909 1503. 0.
7910 1630. 0.
7911 1791. 0.
7912 1577. 0.
1001 2463. 0.

* 12 2431. 0.
33 1939. 0. 0e* 0



44" ' A. 4i

NHSDG/CATEGORY IIIB-IV ACCESSIvNS
(CONTRACT DATE)

TE AILIRIL V'HLUI. I I Itm YMI.L' P  
PLU I *'=ML- '-r i I I IJ,

,P04 3673. 0.
7605 3580. 0.
7606 30'74. 0.
7607 3311. 0.
7608 395 0. 0.
7609 4393. 0.
7610 4431. 0.
7611 4815. 0.
7612 5605. 0.
7701 4682. 0. -

7702 4173. 0.
7703 4537. 0.
7704 3734. 0.
7705 3612. 0.
7706 3472. 0.
7707 19,50. 0.
7708 995.0 0.
7709 10:2. 0.
7710 1456. 0.
7711 1388. 0.
7712 1685. 0.
7801 2059. 0. -

7802 1995. 0.

"4 855. 0 .I

.. 9.1.0 
0. c

(806 1063. 0.
78.07 1242. 0.
7808 1437. 0.

809 19.0
7810 1388. ,.

7811 2324. 0.
7812 2393. 0.

7901 3164. 0.
7902 2783. 0.
7903 1966. 0.
7904 2513. 0.
7905 3850. 0.
7906 3101. 0.

7907 3623. 0.
7908 4172. 0.
7909 3795. 0. -
7910 4734. 0.
7911 4830. 0.
7912 3619. 0.

a 8001 5725. 0.
8002 5848. 0.
8003 394S. 0.

-. "'



-- Series - ASVAB 6-7 Exams

Source - Defense Manpower Data Center

Definition - The number of ASVAB 6-7 exams completed throughout all Armed
Forces Entry Examination stations administered under U.S.
Army auspices.

Comments - The series was sorted by mental category score.

Before using in the analysis the december 1976 spike was
removed and replaced by the process mean.

1 ASVAB Exams

A.5 Category I-IIIA
I A.6 Category IIIB-IV

r
. I.,

It

p._
,'.

.5 * . . * * . .. .5 * . * . * \ .



A. 5

CATEGORY I-IlIA ASVAB EXAMS

'u,,.., ,LS~ L %lLSL rLIlIEL. FLOT =RETIFL +=FITTEDi

JO4 1021 E+0 0.
7605 94.25. 0.
76106 1 23E+05 0.
7607 9672. O. 0,
7608 9754. .
7609 8566. U.
7610 8514. 0. I
7611 . 11 00E+05 n.

- b7612 •131*E+05 0.
7701 8913. O.
7702 8627. O.
7703 8882. 0.
7704 7127. c.
7 7 05 6168. c'.
7706 321. 0. %0
7707 6594. 0. "
770:8 6969. 0.
7709 5659. 0.
7710 5809. O.
7711 7070. 0.
7712 6495. 0..- :7801 6867. 0. - -
7802 6377. I.
7803 6428. O.

9)4 4844. 0.
)5 4092. O.
E06 5618. n.. 7807 5000 . 0 "

7808 5793. 0.
7809 4757. 0.
7810 4798. 0.
7811 5380. 0.

7812 5003. 0.7901 E t6-23. o.79ri2 5584. 0.
7903 5815. 0.
7904 4770. 0.
7905 4742. 0.
7906 4963. 0.
7907 5900. 0. "
7908 5753. 0.
7909 45 02. 0.
7910 4955. 0.7911 5456. 0.
7912 4969. 0.
8001 7939. 0.
8002 8073. 0.
8003 68,6. 0.
8004 6586. 0.

"05 .6677. 0.
., 716. O.
*o7 E163. 0.... O 68 .'605. 0.8009 6568. 0.

a'. - -a... a'. * as
* .-o- .:. % . V V % v .'ea



A,'

CATEGORY IIIB-IV ASVAB EX&'IS

I'FtTE ACTUAL VALUE FITTED VALUE PLOT *=R,'TLIRL +=FITTE,

4 .173E+.05 0.J 5 1659E+ 05 0.

7606 .2094E+05 0.
7607 .1730E+05 0.

7608 .1930E+05 0.
7609 .2003E+05 0
7610 .1905E+05 0.
7611 .2225E+05 .

7612 .2497E+05 0.
7701 .2169E+05 0. -

7702 .1730E+05 0.
7703 .1-94E+0 5  O"
7704 .1509E+05 0.
7705 .1349E+05 U.
7706 .1584E+05 0.
7707 .1249E+05 0.
7'708 .1112E+05 0.
7709 .1008E+05 0.

, 7710 .1022E+05 0.
7714' .1192E+05 0.
7712 .1123E+05 0.
7801 .1257E+05 0.
7802 .1104E+05 0.[ ' 803 .1014E+05 0.

"04 7940. U.'5 . . ,O

.*og7 .'' + .o

, 1 052E+05 0.
13 9 9161. 0.

7810 9015. 0.
11 1 i32 E + 05 LI.

7812 9706. 0.
7901 . 1293E+.5 0.
,02 .1008E+05 O.

' 793 . 11 05E+05 0.
: j 7904 980?. 0.

7905. O . 1014E+05 O.

7906 .1165E+05 0.
7907 13 0E+o o. 
7908 . 1360E+05 0.
7909 .1127E+05 O.
7910 .123,2, E+ 0.5 0.
7911 .1248E 05 0.
7912 .1005E+05 0.

o8001 .1718E+05 0.
. 8002 .1647E+05 0.

8003 .1319E+05 0.
8004 .1298E+05 0.
8005 .1344E+05 0.

S06 . 1767E+05 0.
'7 R2054E+05 0.
J8 1530E+05 0.c. .- 0C09 .I 181E+fJ5 O.

. -- ..-... :.-.-l ".t.+,.,.,, + .& + i -
' . . * *5 - -*55._, ... 5=+. .
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7.~~~~ Z7 :0-77

Series -Net and Deflated Media Spending Variables

Transformation -All media series were deflated by the appropriate deflators.
The data from April 1976 through September 1978 had beenI- expressed as gross expenditures and needed to be divided
by 1.15 to achieve net expenditures.

:1P.1Teeiin
F.2 Radio**
F.3 Newspaper
F.4 Outdoor
F.5 Direct Mail
F.6 Local Advertising
F.7 Regular Magazines
F.8 Special Magazines

*The TV deflator is a weighted average of the TV spot deflator B.9 and
I the TV prime deflator B-10. The weights are the proportions of Spot
A and prime TV to total TV expenditures. We estimated that Spot TV was

100% of total TV expenditures until October 1977; then only 8% until
* October 1978; and the 25% until October 1980.

*The radio deflator is a similarly weighted average of the radio spot
deflator B.11 and the radio network deflator B.12. We estimated that
Spot radio was 100% of radio expenditures until October 1976, then
86% until October 1977; and finally 50% until October 1980.
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$ TELEVIs10 SPEN DING

.. '- 
... +=FITTED
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FTTD ALUE LT *,T'L 4=~Tr
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3.2

$ RADIO SPENDING

-E ACTUA~L VLOE' I TTED t.A-LUE FILU I -'
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B.3

$NEWSPAPER SPENDING '
--. q0 . L I
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OUTDOOR SPENDING
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,10 s.5

$ DIRECT MAIL

,FITTED 
PLOT *=ACTUAL. +=F I TTED%% "f iACTUAL- toALQJE FTE M
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B.6

$ LOCAL ADVERTISING

tE
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B.7

$ REGULAIR MAGAZINE SpENDING
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B.8

$ SPECIAL MAGAZINE SPENDING

- A T i-*T_ '*oLLIE WITTED VALUE PLOT +=RCTUAL +=FITTED
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Series - Media Deflators

Source - Marketing and Media Decision
Decisions Publicationis Inc.

Definition - Monthly deflators for each media type. December 1978 is
used as the reference point.

Media Deflators

B.10 Television
B.11 Spot Television
B.12 Network Radio
B.13 Spot Radio
3.14 Newspapers
3.15 Magazines
B.16 Outdoor

A-2/2
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V MGIEWSPAPER AANE
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*79 cr7 1. CI9 0i 0i ci 1 7 0 Ci C ci ci1. : Ci 1-1 ci79 0 8 1 . 09 0 Cici 1 .C1? cil Ci 10 09 C C i79i~i0 1.1 0 cico1?:0 1 c l 2c 1. 13 C l ci

7910. 123000 1 l11C 09Ci ~ 1. Oci'il17911 1 0Q 1 OctO 1 1 .10ic 1.9 1-i1)ci-19 13 14i 0i Ci 10 1 Ooii c . 0 0 0,~
:E:OC1 1. 0 0 0ii 1 c is0 1. 1 9c Ci8*1:(0 2 1.21 0000 1. 1ECicl 1. 1C 0Ci

U 0i 4:1 (1O~0 1.1QC~ 1. 170 9 Cl0 0
8 14 C6 5riir 1 1 7 ( ,ll C8 U i 7 i C" (10 0 1 . lC ( lI 1O Ii

81.083 1.270 . 0 1. (CIO(1 1.10.
8009i 1. 29 (1 CIO~ 1.2:1000(1: 1. 2 :3o0cl
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DATA APPENDIX C

POLICY VARIABLES

0 

4'

VP

a,.

c

4%*

'V
4.
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4
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Series - Recruiter Objectives

i Source - General Research Corporation

'"" ELIM - COXPLIP System DocumentationI ' Definition - The monthly male accession objective by month

- .~

-t.

o
'Cu.

:u.-

"-2"

C.,'



C. I

RECRUITER OBJECTIVES
(ACCESSIONS)

TE FiCTUAL VALUE FITTED VALUE PLOT *=FCTUL +=FITTEID

-.04 9578. O.
7605 1106E+05 (1.
766E. .2196E+05 0.
7607 .1477E+05 0.
7608 0. • 1.25E+A5 0.
7609 .184:E+ 05 0.
761 0 .1440E+05 0.
7611 -1424E+05 0.

- .7p. ,650. 0.
7701 .14:.:0E+05 0.
7702 1240E+ 05 0.
770: • 1 077E+05 0.
7704 9555. 0.
77 05 . 1 04!5E.05, 0.
7706 . 1683E+05 0.-. 0 15 7 U ," E 1 5 + 05 O.
7708 . 1395E+05 0.
7709 1367E+05 0.7710 8e00. 

0. I,
7711 7900:'. 0.
'7712 4200. 0.
701 8900. 0.
7802 8470. i
"q 0$ 6250. 0.

14 4510. 0.
J-, 6.:8 0. 0.

8O06 15"' "75E+05
, 07 1467E+ 05 O.
7808 . 146 0'E+ 05 0.
7809 .1643E+ 05 0.
7810 7926. 0.
7811 7126. 0.7812 4148. 

0.
7901 9721. 0.
79028335s. ..
7903 7128. 0.
7904 . I 042E+05 0.
7905 .1129E+05 '.
7906 . 1874E+05 0.
7907 . 1855E+5 0
7908 .1453E 05 0.
7909 .1610E+05 0.
7910 796. 0.
7911 7126. 0.
7912 4148. 0.
8001 9721. 0.
8008 8335. 0. I8003 7128. 0.
8004 .1042E+05 0.

o5 .1129E+05 O. H

.1874E 05 0.
j7 1 E:55E 05 0.tOop .1453E+05 0.

8009 • 16 1"5- '. ~ U.

',:'..',,: .'. .-.-. 4.-.'. .'. .... , .. . . .-..... '.. .-..'.'-'-'4 . -" ..-'' ".>-;-."," . 4. - -. -".". -. -" -" -"."---, . '.'..-'...



5',

Series - El Pay

Source - USAREC

Definition - The monthly pay level for recruits

d6
%'p

-1

p

.

,'pp

..0 0 -' p



r.-€

C.2

El PAY

'.4 36.. 2
605 361.2 0.7606 361.2 0.

Ev. 7 3 1.

76 08 361.2 ..
7609 361.2
7610 374.4
7611 374.4 o.
7612 374.4
7701 374.4 0. -

770Q 3 7 4.4 0.
7703 374.4 0.
7704 374.4 0.
7705 374.4 0.
7706 374.4 0.
7707 374.4 0.
770S 374.4 O.
7709 374.4 0.
7710 397.5 0.
7711 397.3 O.
7712 397.5 0.
7801 397.5 O.7802 39'.5 

0.
a0.

0.
8.04 39.5 0.

09 .397.5 0.
,*:07 "" - =' .
7 .807 :97. 5 0. c

7809 397.5 0.
7810 419.4 0.
7811 419.4 0.
7812 419.4 O.
7901 419.4 0.7902 419.4 0.7903 419.4 . ,

7904 419.4 0.

7905 419.4 0.

7906 419.4 0.
7907 419.4 0.
7908 419.4 0.
7909 419.4 0.
7910 448.0 0.
7911 448.0 0.
7912 448.0 0.
8001 448.0 0. -
; 8002 448.0 0.

I
*;"00 448.0 0.
S 80045 44S-. A 0.

07 448.0 0.
,0 44A. 0 0.

8009 448.0 0.

=1
*.1.. .'* .:.. ... ,"."-.: . "•-- -: .. - .,...-,:, --. v •.'- - '--"- - .':';':':' :':':



.. -= : -_- . , -. . -. . . . . , . -. -f - . - . -.--. : ._' _ .w -pJ
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Series - Production Recruiters
Source - USAREC

%,* [ Definition - The total number of Army recruiting station commanders

and recruiters on production each month

I

h,

SL

I
!

.,

I'.



.- ' ,
C.3

PRODUCTION RECRUITERS

• -.- ..,-.

. 4 4739. 0...05 4734. 0.
760 6 4710. 0.
7607 4607. 0.
7608 4591. 0.
"7609 4578. 0.

7610 4667. 0.
7611 4758S. 0.1
7612 4S94. 0.
7701 4982. 0.

"-. 7702 4999. 0.
7703 5018. 0.
7704 5000. 0.
7705 5042. 0.
7706 5066. 0.
7707 5016. 0. 14

7708 5 0516. 0.
. 7709 5030. 0.

7710 5019. 0.
7711 4997. 0.
7712 4931. 0.
7801 4992. 0.
7802 4850. 0.
7803 4776. 0.

04 4855. O.
".5 4884. 0.
06 4845 0.

,807 46:. 0.
7808 48:35. 0. 0

7809 4797. 0.
7810 47'9r. 0.
7811 4771. 0.
7812 4765. 0.
7901 4681. 0. - ,
7902 4642. 0.
7903 4638. 0.
7904 47@9. 0.
7905 5018. 0.
7906 5248. 0.
7907 5277. 0.
7908 5244. 0.
7909 5125. 0.
7910 5031. 0.
7911 4993. 0.
7912 5025. 0.
8001 5160. 0.
8002 5180. 0.
8003 5339. 0.
P,0 04 5 5 60. 0.
8005 5569. 0.

06 5549. 0. O
'7 5570. 0. 0.is 5544. 0.t;009 5474. 0.

1I
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DATA APPENDIX D

ENVIRON{ENTAL VARIABLES
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An 41 J-. 4 . . - -

I

Series - Youth Unemployment Rate

Source - U.S. Dept. of Labor (Bur. Labor Statistics)

FDefinition - The non seasonally adjusted unemployment rate among 16-19 year
olds

1

'I

m



D.1

UNEMPLOYMENT RATE (16-19)

DAiTE AtCTLIAL VFLIE FITTED VALUE FLOT *=RCTURL +=FITTED

04 19.70 O.
05 17.40 0.

606 20.40 0.7 P--. 07 17.50 0. all

7608 15.40 0.
7609 1 e.-5 0 0. 7
7on10 18.30 0.
7611 20.20 0.7- 12 19 .4 0 O. ""
7701 20.40 0.
7702 E-O0 O.
7703 19.90 0.
7704 16.40 0.
7705 15.20 '.
7706 20. 30 0.7707 16. 401 O. " -

7708 14.50 0.77 0 9 16 .8 1r, 0.•

7J1 15.40 0.
7711 16.80 0.
7712 15.10 0.
78,01 17.60 0.
7802 19.40 0.S7803 18.20 .

78 04 15.40 0.
",5 13.00 0.
.7 16.20 .

,-ii. 1 2 0 0.

e 0 9 14.90 0.
'78 10 15. 10 0.
7811 1..20 0.
781 62 16.90 0.
7901 18.00 0.._l-
7902 19. o 0.
190s 17.50 0.
7904 15.30 0.
7905 13.80 0.
7 16.60 i., 0
7U 14.80 0.
7908 13.20 0.
7909 15.60 0.
7910 14.70 0.

* 7911 16.20 0.
7912 15.90 0.
8001 18. 00 0.
8002 18.50 0.
S 00.3 16.40 U.
8004 15.40 LI.
8005 17.50 0.

cc {, 20c. ~:o. Io
18.30 0.

a. .. 16.40 0.KK
j9 18.30 0.

:" """i--' " . ." . - . a- . * - % ' "'. '- ",a , , ''' .. .... " . . .
" '



-- rr!U .

"Series - Civilian Minimum Wag. Rate

Source - U.S. Department of Labor

Definition - Monthly minimum wage as mandated by Congress

%" I

_ '

'

,',

* ..
%w L

4,

.1

I

". Cf% ~ .. . . * . .. * .. *. . .. .. ..*. . . . . C*4 . . . . ., . .. ... . . . . . . . ... . .*......,* .. ,: ,- .'



D.2

MINUM WAGE

,rE ACTUAL VALUE WITTED VALUE PL 1T *=At- IrL +-=FITTED

.14 381.3 0. +

o05 381.3 0. +
7606 381.3 0. +
7607 381.3 0. +

76 08 381.3 ,0. +
7609 381.3 0. +
7610 381.3 0. +

7611 3:.1.3 0. +

7612 381.3 0. +
7701 398.7 0. +

7702 398.7 0. +
7703 398.7 0. +
7704 398.7 0. +

7705 398.7 0. +
770E 398.7 0. +

7707 398.7 0. +
7708 398.7 1. +
7709 398.7 0. +

7710 398.7 0. +
7711 398.7 0. +

7712 398.7 ___ 0. +
7801 4!59.3 0. +
7802 459.3 0. +
7803 459.3 0. +

"04 459.3 0. +

.5 459. 3 0. +
..06 459.3 0. +

7807 459.3 co 0. +
780. 459.3 . +

7809 459. :3 O. +
7810 45'9.3 0. +
7811 459.3 0. +

7812 459.3 - 0. +

7901 502.7 0. +
7902 502.7 0. +
7903 502.7 0. +
7904 502.7 0. +
7905 502.7 4 0. +
7906 502.7 0. +
7907 502.7 0. +
7908 502.7 0. +
7909 502.7 0. +
7910 502.7 0. +

7911 502.7 0. +
7912 502.7 0. +
8001 537.3 0. +
8002 5.7.3 0. +

8003 537.3 0. +
8004 537.3 t. 0. +

"C105 53 .53 o o 0. +

",6 537.3 0 0. +
R6 537.3 0. +
, ED 537.3 0. +

8009 537.3 0. +

I
"." . ." "•.."* ." - ." "." • ", ." " ." ." , ." "."'.* ""'. ,. - .,..-*.- ,-..,,... " - '> ;,..";" ,
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C.IE

Series - Accession by Date of Contract

Transformation - The December 1976 value which reflected the impact of the
1' GI Bill termination was replaced by the mean of the series

from April 1976 through December 1976.

E.1 High School Degree/Category I-IIIA
E.2 High School Degree/Category IIIB-IV
E.3 Non Degree/Category I-IIIA
E.4 Non Degree/Category I-IlIIA

2..~

',

: r

- L

-4,

7 S. ~~*-'~:5\~ -..-..--



E.1

HSDG/CATEGOR' 1-IlIA ACC -S .....
(CONTRACT DAT )

DEC. 76 ADJUbOMUNT

I
DATE FIC.TUA[.-VALUE FITTED VRLUE PLOT *=ACTUFL +=FITTED

,4 351. 
7 .' 0 5 :4':.'7. 0

766 6 4162. L. ,-
7 On 0 7 3-38:4. 0.

-e7 ,',8ci 38:=42. 0.
71609 :_'46-,5. 0.
-61 0 -50 2,. 1).7611 4 5:C. 0"

76 1:a 4144. 0.
-.701 2954. 0.77 0 2 855. L.

"611 ..... iJ.

77023 4149. L.
7704 2437.
7705 222. 0.7706 27345. 0n.
7707 2718. 0. 

-
7 708 3 :236". . 0.•
7'7 09 2507T.7710 2350. 0.

1 1 31E2. -.-:' 28 . 0.

1 314:'. 0.
782 2 .a. -8 2

7804 2132. n. o

7,805 1721. I.
7,06 2459. 0.

7,808 2481. LI. 
-78 09 1969. 0.

781 0 19 :5. 0.
-:1 1 1978. 0.

1 191 '. ,:.-

7902 2317. 0.
79013 1629. ,.
790n4 1804. c.
7905 2564. 0.
7906 2568. 0.
7907 2311. h.
7908 2321. i.
7909 1742. 0.791 0 18., .-2. O.

7911 1992. 0.
S12 1760. 0.
l1 26,21. 0.
2 20- 03,'. n...03 2287. O.

Pa 9rorlP 6T iovI



E.2

HSDG/CATEGORY IIIB-IV iCC.SS.&,.

'"(CONTRACT OA .
DEC. 76 ADJUSTMENT

7604 ,,-. 4.
7605 264P:,. 0.

" 760:7 3421 . .

76 OE 3729. 0.

2 U.

.7 E, . ,

610. -:,.7 .

7611 45._89. 0.%- q TE12 :321K ".

'77 01 .3 -Q . 0.
77 ''2 ":5 C. ...

.. 71 , 54. 0.
. 77 14 ::2 E,. 0. -" ~ C1 7 OS 0 -:n:: . 0. ,,,

" 77 06 4000. 0.
f, - 4 -":-. 7707 ". .. 0.

f 0 :' 4 07. .

7 1 09

I -1 1., 12 n. 0.
1 154. 0.

01I 4 ff c.

" ,-,- :-:,--!. . n .

79... , " 01r41 II.

79 -, I 7.. .

.-- .. 0 2:-:61. OI.

791:,' 2721. 1O.

S 0 28e:1 . I

7 cl0 -15 2. n

f91 -24.S.

" "" " :1:11 :-3211.

-: ci1 3091. .: 7812 :': n I9. 0

7* 9 n3 2 1 :- 9.
79 " .4 21 4 '.? 5 5,.' 7 .'

7908 "3l55.-

-. 7. ' 790 26 S' 4' 0. 0.

• • 7910 2798. 0
":'"7911 2,sl01.0
• .-7 9 1 2 2 1 4 1 .l. 40l

:01 2755c. 00•



E.3

,IISDG/CATEGORY I-IliA AtCCESSIOS

(CONTRACT DATE4
DEC. 76 ADJUSTMENT

I
'EP7TURL VALLUE FITTED VALUE PLOT *=RCTUAL +=FITTED'

06:4 2798. O.
76 05 2671. 0.
76 0 ' 253. 0.-
76 07 2278. U.
7E. C18 2445. U.
7609 2213. 0.
7610 2114. 0.
7611 2317. 0.
7612 2494. 1.
7701 2 0122. O.
772 1 9:. 0.
77 :- 1927. 0.
7' 714 173. 0.
7705 1627. O.
77 6 148:3. 0.
77 07 871.0 .
770: 491 . 0 0.
7 709 464. 0 0.

"710 7732 0 0.7711 1 005. O

7,712 1228. .i
1 ':-1 .1525. 0. -

'-: 1601. 0.
I 1204. 0.
04 94 :. n: 0.
0 5 10:87. 0.

f,- 8- 0. 1250. 0.
7 i7 1225. 0.

i l  14-7 . 0.
- 1276. 0.
-I 1270. 0.

.811 1205. 0.
'.. 7':12: 103_=9. 0.

-9 0 1 1461. 0. -
7'9 02 1223. 0.

.. 7':4I*-: :-: 91 I :I .
79 C' 4 1 1::8. 0.

-.4
7S j5 17001:. 0.

7? 0 6 12:39. I.
79:17 1556. 0. "

* 79 ,:18 17:.36 .0.
7'? : 9 150::3 0

17'410 16:2,. 0.
.' 7911 1791. O.

7912- 1577. O.-'.. 8 0 01 246:.,.. ""1 - -- --'I
c: 2 24 31. 0.

V3.: 0.

" "' " .*-*" " . " "- .-.. ". . . . . . .. . ..



I

Series - Monthly ASVAB Exams

Transformation - The December 1976 Number which reflected the impact of the
GI Bill termination was replaced by the mean of the series

S.from April 1976 through December 1976.

*i ( E.4 Category I-IIIA
E.5 Category IIIB-IV

-"a

.! i

Ii,

b..

'a

• a.-, .", . . . ,' .. -'- . '% - .- - , - . - ., - .. . . ° . " , " . . . .. - . . . . , , " . o ' .. . , , , , °



E.4

CATEGORY I-IIIA EYMIS
DEC. 76 ADJUSTMENT

"+TE ArCT.II VALUE FITTEI ;v'AL UE PLOT *=iCTUFL +=FITTEI

J4 •1021E+05 0.
f,605 9425. 0.
7606 .1123E+05 0.
7607 9672. 0.
7608. 9754. 0.
7609 8566. 0.
7610 8514. 0.
7611 .1100E+05 0.
7612 9798. 0.
7701 8913. 0.
7702 8627. 0.
7703 8882. 0.
7704 7127. 0.
7705 6168. 0.
7706 7321. 0.
7707 6594. 0. -"

,708 6969. 0.
7709 5659. 0.
7710 5809. 0. A
7711 7070. 0.
7712 6495. 0.
7801 6867. 0.
7802 6377. 0.
7803 6428. 0.

'4 4844. 0.5 4 092. O.

06 5618. 0.
7807 5000. o. "4
7808 5793. 0.
78'09 4757. 0.
7810 4798. 0.
7811 5380. 0.
7812 5003. 0.
7901 662:3. 0.
7902 5584. 0.
7903 585. 0.
7904 4770. 0.
7905 4742. 0.7906 496 :3-. 0. '
7907 5900.

7908 5753. 0.
7909 4502. 0.
7910 4955. 0.
7911 5456. 0.
7912 4969. 0.
8001 7939. 0.
8002 8073. 0.
8003 6826. 0.
8004 6586. 0.
""05 6677. 0.

16 7716. 0. 00
9163. 0. 0

,,08 7605. 0.
8009 6568. C.

*-.- -;-,i +[. . ** ; - +! i +. .- " *, ;** ** ' " * *- * * . . "9 * : .. -;- * * i -".:'



. E.5
I

CATEGORY IIIB-IV EXAMS
DEC. 76 ADJUSTMENT

h

F " E rUTAL VPLLIE FITTED 'L;E FL-OT *=F,-TURL +=FITTED

7604 .1738E+05 0.
S 76C 5 . 1659E+05 0.j I- 7606 .2094E+05 1.
7607 .1730E+05 0.
7608 .193 OE+ 05 0.[ 7609 . 2003E+ 15 ,.
7610 . 1905E+0i5 0.
7611 .2225E+05 0.
7P.12 .220:E+05 0.
'7701 .2169E+05 ,.
7702 .173@E+05 0.
7703 .1794E+05 0.

" 7704 .1509E+05 0.
7705 .1349E+05 0.
7706 .15:4E+05 0.

," 7707 .1249E+05 0.
7708 .1112E+05 l.
7709 * 1 00SE+05 0.
7710 . 1 022E+05 0.
7711 .1192E+05 0.
7712 .1123E+05 A.
7801 . 1257E+ 05 0.

102 1 04E+05 0.
I.:, .1 014E+05 0.

., £ J4 7940. 0..-- 05 7537. O.

-f 7806 9911. 0. -
7807 8890. .
7808 . 1 052E+05r 7809 9161. 0.
7810 9015. 0.
7811 . I 032E+05 0.
7812 9706. 0.
7901 . 1292E+05 0. -

, 7902 .1008:::E+05 0.
790'- .11 05E+05 0.
7904 980:17. 0.
7905 .1 014E+05 0.
7906 .1165E+05 0.

" 7907 .1305E+05 0.
7908 . 1360E+05 O.
7909 .1127E+05 0.

" 7910 .1232E+05 0.
7911 .1248E+05 0.
7912 • 1005E+05 0.
8001 . 1718E+05 0. -
8002 . 1647E+05 0.

* 8003 . 1319E+05 0.
"04 .1298E+'05 0.

15 .1344E+05 0.
J6 .1767E+05 0.

x-007 .2054E+05 0.
8008 .153@E+ 05 0 .
8009 .1 181E+05 0.
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DATA APPENDIX F

MEDIA VARIABLES (TRANSFORMED)

-A

-C

I'

-I'

-I

II,

9

I

a.



Series -Net and Deflated Media Spending Variables

Transformation -All media series were deflated by the appropriate deflators.
The data from April 1976 through September 1978 had been
expressed as gross expenditures and needed to be divided
by 1.15 to achieve net expenditures.

F.1 Television*
F.2 Radio**
F.3 Newspaper
F.4 Outdoor
F.5 Direct Mail
F.6 Local Advertising

~ IF.7 Regular Magazines
4.~1F.8 Special Magazines

*The TV deflator is a weighted average of the TV spot deflator B.9 and
the TV prime deflator B.10. The weights are the proportions of Spot
and prime TV to total TV expenditures. We estimated that Spot TV was
100% of total TV expenditures until October 1977; then only 8% until
October 1978; and the 25% until October 1980.

*The radio deflator is a similarly weighted average of the radio spot
deflator B.11 and the radio network deflator B.12. We estimated that*\ I Spot radio was 100% of radio expenditures until October 1976, then

.~ i.86% until October 1977; and finally 50% until October 1980.



F. 1

NET TELEVISION SPENDING

(DEFLATED)

-E ACTUAL 'vLUE FITTED VALLIE PLOT *=ACTUAL +=FITTED

,A 04 O. n. +

7605 0. ,. +
7606 0. ,. +
76 07 0. 0. +
7608 0. 0. +
7609 0. 0. +
7610 0. 0. +
7611 0. 0. +
7612 0. 0 +
7701 42.71 0.
7702 88.96 0. +
7703 82.11 0. +
7704 82.02 0. +
7705 110.1 0. +
7706 70.24
7707 0. 0 . ' +

7708 0. O0 +

7709 0. I +
7710 254.9 0. +

7711 313.0 O.
7712 238.7 0. +
7801 443.9 0 +
7802 241.8 O. +
i0 .. 7 3.5
04 475.1 . +

" :05 532.4
7806 246.0 +
7807 353.9 00 +
7808 132.0 0.
7809 596.0 0. +
7810 865.9 ,. +
7811 519.8 ,.,
7812 325.9 0.
7901 678.8 -.

7902 383.8 0.
7903 932. 1.
7904 523.3 0.
7905 267.2 0.

• 7906 192.0 0.
7907 117.0 O.

% 7908 122.1 0.
7909 466.3 0
11910 1452. 0.+
7911 1371. 0.
7912 931.7 0. +
8001 1853. 0. +
8002 755.4 0.+
8003 1327. 0. +
1004 577.8 0. +
)05 731.7 0. +
,)06 928.5 0.

8007 23.34 + 0. +

.,,8 62.38 .
.80,09 1179. (1.+



a-- a .

,1 
-,." 

.

.

"  
-" -.-• .-

S- 

" ". • ". " ".

NET RADIO SPENDING

(DEflATED)

- '--II''  PLO IRC:TJRL +=F ITTED

t, TE"TU. L VALUE FITTED Vi./LUE PLOT *HCTUIL

?60 0. 0

7605 0. 0.,U

7606 0. +

+

N7612 731.8 +_

,: 1 701 e.97.3 +
7702 421.0+

:,, ' ;'-. o? - . +

S7703 3..6 +

7704 262. 4 +

7705 294.7+
7706 245.2 

+
0. 

+

7707 120.0 -J.2 +

7708 ,7 . 0 +

7709 -. A. +

£ 7710 105.4 0. +
77 11 1,14.4 0. +

7712 374. 0.+

7802 167.0 ,. +

S 780:3 168.0( 0. +
% 0 4 50.11 0 +

-II- 0.
0.

7$-. ,7 165 .5. A. +

7808 153.5 0. +
7S9 222..1 0.

Y, 78'. 0 103.4 0. +

71 £ 7:.11 114.4 . +

~ 7911 0. . -

7902 0. -. +

7903 182.8 I. +

7905 E04.9 P. +
790:6 143.1 0.
7907 119.1 0.+
75908 77.00 LI.

7909 416.7 0

7910 a19. 6. +

7911 88.24 0
7912 22.5 ,0. +

SO1 265.2 0. +
8002 149.3

..~00 s o.- .
,.-, 

0, 
.

.
."+-, .' . , .

8004 P202.9 0.

S80 05 104.1 0.
310.8 000.

' 122.8 I.+

S395.6 t.4

S - -. . '- -.. 
-



F. 3

NET NEWSPAPER SPENDING
(DEFLATED)

-E ACTURL V'.E FITTED V- PLOT *=ACTURL +=FITTED

*.A 4. 0. +
S 76 Co5 0. +

7.oi o. 0. +
7607 4 i. .0. -
7608 483. 71

761 0.

,611 1147. 0. +
,'-612 O. 0._

7,0l 5:31.3 _. +
702 . .

7703 550.3 O. +
7704 0. 0.
77 '5 0. u. +

: ""0. 0. 0 ,. +
7707 0. f0. +
E7708 0. 0 +

,-709 +. + !
*S0.[i' "7"1 0 r0. rl +

7,11 41.... . +
12 0. 0.

78.01 404.9 -

7 o. +
4 4 .' 4
5 416. . +"

. . 0. 0

7 '08 0'. , +
f* 0(9 0. 0 +

78 11 I *O. +
17811 0. 0+
7901 144.4
7. ?I, 170.7 0.. +
7903 9:,46 0. +
.904 14.1. +,7,"905.' 1 .:-".9 .0:,.

7 ,906 0. 0 +- I... :," U.. ,,o 0
790.8 0. 0 +
7-909 51.515 0.
7910 0. 0 +
7911 326.2 0. +

- 7912 . 0.
8 :001 56.58 0.
8002 0. 0. +
800n 5.11i 0.
8 6004 61.14 0. +
C1 ¢.005 1 .6.0 0. +

-"6 60.56 0. +.7 36.43 0 0. + I..0 .AS 6.14 0. +

800 L16 .1 .
..S :¢:. Y.. .. -, -'. -"v-*,5..-*-','.,...-.,*.'--'. ....- ,.. .:''-G .- :".':","-"- .' .", -.- ' % ','.-.',':



F.4
NET OUTDOOR SPENDING

(DEFLATED)

~: I
TE ACTUAL VRLUE FITTEPI ,A.'.' FLOT *=ACTUIAL +=FITTED

04 11013. 0. +
7605 1017. .
7606 10 . 2 +

[ 7E.07 1017. 0__+
L 7608 60.1

7609 0.
7610 0. +
7611 0. ,. +
7612 ,. 0. +
7701 0. 0. +' ' 77 02 0. 0. +

7703 0. 0. +
7704 0. A. +

775 702.0 0
7706 694.0 O. +7707 1599 0..-

770e 0. 0. +
7709 0. A. +
7710 0. 0 +

7711 0. +.'.7 7 1 2 0 . n+I

94 +,0.- 7 85 0. +I1

7807 0. +

780 0. + +

7815 0. +
7810 6. +

0. +

7901 0. +
7902 0. , +
7903 0. 0, +
7904 0. 0, +
7905 0. 0+
'7906 0. - 0 +

7907 0. 0. +
7908 0. 0. +7909 o. 0
7910 0. 0, +
7911 0. +.7912 0. 0. +

0. 0. +
0002 + 0 +8003 O. O, +

$004 0. 0. +

J7 0. 0. +
0O O. 0. +

8009 U. 0. + ]+
, ...... ., , .: ., . , .: , ., .., , ., -, , , ., -, .., , , .., ..., ...., ... .. , ... ... ...0.



DIFECT MAIL

(DEFELATED)

"'E ACTUAL VALUE FITE.,RQ PLO *=CUL +FTE

04 - - 0 +

0. +.

76- 7 U. t: :
-, er *)- 4S. +.
-. 1 c. 4 9.00 +

761 80:8.5 0.+

770 330. 0.

770-:0 165.0 0i.
770 $. oo 0. ......

7 7 05 0. +

* 7706 0.* I

7707 U. 0
7708 00r

* 7'709 34. 0.+
1 0. F-0 +

77110
7712 0
7S CI C.5 +

r .'.
0 

9.

(1 4 7* 0.+
05 4-50 0

1615 . 0** 0.+

7809 8:41.5
4~i 445 5

0.+

7 901 +.

"49 197. +*4

-9 04 291.4~
79 05

7907 .0+

7908 12.7 0.
790 470.

* 7911 0.
* 7912 0. 0

e.rir,1 0.a+
8 f :02 0.+
800S' 478.5
C, 6.i04 0.+

1J5 s:.30(1 %a
0. co

.07 99. O .

8 0.



, •. p. ~r- *. r

F.6
I LOCAL ADVERTISING

(DEFLATED)

TE FiC'J" VALULE FITTED VALUE PLOT *=HIHL +1

7604 351. 0..7 7 :05 :3:'a 2.3 O-, f .,:,. ::4 4 ,-,.
' 3 1 9 . . ' :. --

76 08:: 277. :- O.
. 7En09 :347. 0 ,i.

7610 355.5 i.

7.1 2 : .4 .
- 7701 2:31.9 n.

-7,-7"0": 2 :62.2: 0. 1
771.13 :2*3
7704 308.7 .
7 77 0 5 :: r i. 5 0.
77(7 246.1 0'.

77 0: 2:8. 6770 '?'  2-80 . 4 ,. "

6 7710 .,
C E:711 ,-. 1 0.77. ,-,12 . 2:e. .4 ,. :

.3:1 276.4 0.

Ii:* 1 4 .
[' " '5 "5 4 " :'0.. -E :,- .3 7 4 . 7

1" 0 - 341. 4 ,,.• , i.: U : :,A " U.. , ..| 780,.9 4 0.2.., 5',." !
cf -7 : . 4 0.::l1 377:T. 2 0.

. 1 1 :347.E. LI.
7901 :f1 . 4 0.

a i79 02 14.

- 7904 6 3 E ,. n. E-."7905r 417.1 .1

790 cj 4 :0. 9 0.". , .. ., 4(14.9 1 :. " -
e*7908 423.2 .. _

7909 495.5 ,.
7910 520.3 0.
7911 375.1 O.
7912 408.1 0.
8001 401.4 0.-
8 0 2 3 6. 0 0.
8003 345. 0 0.

9 4 .326.4 .
5 '32:3 .7 1.

8007 349.2 i
80 0 ? 468. .
8 0 0 9 5 - i.-

,, , -. . .': . * - .-. -.. -- ":.. -:. *. .* '.-f,. ', -~ .U.."~ C . ,C-.& . ~-.... '~. c . - :'.. -" ' "-. ' '- i, '. . : , .-. £ ' : "



a :6. . -7 -- T - 7

F.7

NET REGULAR MACAZINE SPENDING
(DEFLATED)

i'4TE IETLIAL VALIUE FITTEI VA:LLIE PLOT *=RC:TURL +=FITTED

:,4 .1 .
i.E 532.4 0

.6 2a .:. 4 "
16:130. cisS'.6:8 116. 1 .

1 ,6E. Cl 1476. O.
7611 : .33.
716 . 732.6 h.[.:. , .7 , 1 a- ::- O

|.;:77",1 4-51 .6 .

77'i 02 -7 2 20I:'; .7, - 429,. E. O.

7705 34c, I.
I. 4Ii 05..

70 ,f 292. 9 0.
"7 7 114,7 ,.

f.

"il 'r 1il 51 ::i. ',I.fE:l- ,. ,2 . . 0.
* , ':712 48 -:. 51,,"

*~ 4115 5. i

"5 5 -7 . 2
4. 2 .

4-_4' 7 : ,, 821 3 5 0 .i 0. -

7 9 45-8-. :8 1.1.*

2 cl -. 7,
7 11 1174. . 7

f 31 5'II LI l Ci.

-'.°",ip ,- -4 - p5 I .
i14 :: -, -a:-' L::.

-411 238.

421.3 0.

4.,.-"" 1" " " ".

,79i,15 5'. f' C.

- . _ f 
1.

79I1 .04 20.7 L.

8 C 1. :3 9 '1.
8" :l 2 04. 9 l.

1 .14:,C1 2 0 1. 4 0I.
0 :: : : -:.5 C-.

-l ' : 3 . :3: L0.
,-'-~~~ 7'9¢6 1 .' ,

LI.
,:. ':, . I'.

- .l* ' V 41 0 .1.8 ,' . .. . . . . . . . . . .
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F.8
NET SPECIAL IIAGAZINE SPENDING

(DEFLATED)

U I - I -L .IE FITTE i ' ,,,' .LQE FLOT *= .C:TUI L =F TTED

" 
i'..

14.:i7 El 0 8
o,. 

iI' LI-4+

Ell U 14 19.
II. 

+

""- " -I. 
""

7 70 1419
[" "7 11 . 1:1 +1 -.-. I• t- 

I1

215.4+
7 i4 

+ +

S05 0. +

i i I I1 a.O I) + "
, , I I 

,I 

.
77I ).E l 0 4

77 11 

I1

IIi

,,Cf 
coi c 

"

I 

LI.

7 1 l''iI 
0 

I.+

7 ' f 
0 1 +

III." l l II. 
-i 4II, I.'I 
)

Il 
:. 

l.
7 90. 

0 
+

' :. 
I. 

.1, 
+"

4Ill 52: I. 

+
.'.U.

"'+"

i-i I:I.ii
7,.1 1 1 . +

7910 

I.

"-" , 12 
Cl.

+'.i : .i I'1 
1. 

"+..-4

1 I71. 

II 
+

I 

4

0.. 

1 1

..'.i 1 0. 
11

':;1:11"i+" 

" ":1:

V• .+cf CI,LI+
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I Series - Total Media

r Trans formation - The sum of the axi eight deflated media expenditures foreach monthI

.~i Ij
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F.9

TOTAL MEDIA AGGREGATE
CURRENT PERIOD
(DEFLATED)

-E tC.TLITAL '.ALIE FITTED .-. IE FLO *=FCTLIL +=FITTED

.0 4 a:i :-37. 0 i.t

7 605 ar.-
7E6. E. 16 E,46.
'076117 1467. A.
76 013 1482. 0.

7 6 (09 3108. 0.
7610 2716. 0.
76e,11 :3:5 E:. 0.
7612 1 629. n

7701 2..

7 70 4 1809'i'?. 0.•

7705 1 756.7 7 17 1E . " I , "e-'. 0. ,

7 7 17 E.E. 0.• 6 0.• "

7"708- 449. 3
77 09 17-a 06. O

;'10 28:22. V.

7711 1408. I.
7712 928.5 0.
,7:':I1 I133. LI. -

,'02 2174. nI.

171. 14 4e.
14 1473. L.

-- 1

05 198-::. .J

E1. -99 . L.
'7 807 1449. 0. "

7 8- 11 '.' 171..

7811 1186. O.
7812 1137. 0.
7'9 01 1 6-: 3. 0.
7902 1856. 0.
79 0 13 2085. 0.
79 04 1901 . Q.

79n:15 1579. 0.

7907 10172. 0.
7 9 n 8 2 513. 0.
7909 1795. 0.

7910 3344. .
71 2E:B54. O.

7912 15 09. 0.
8001 3171. 0.
Soria 2680:. 0.
"003 2820. 0.

f 0004 1369. 0. I
.5 155'. ".
07 709.6 ,0.

-0 0 ; 4;::71I
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e
44

:~ j
?4

Series - Total Media summed for lags 4 through 11

Transformation - The value at each month is the total media variable summed
.44

I from lag t-4 through lag t-ll.
' L.

§ V
4'4

.4.

4~
4.

.4

4~

.4

,4444

4/**
F

*4*4/
'4
4...

'.4.

:~ I.
'.4.

4..
?4

4,.

444*

4,*
4.

%4

U

. . . . . . . - 4 4 4 - . 4



F. 10

TOTAL MEDIA AGGREGATE
LAG 4-11
(DEFLATED)

qTE CTIAL VALUE FITTED VFALUE PLOT *=ACTUAL +=FITTED

* .s04 . 1428E+05 0. j
7605 .1322E+-05 0.
7606 .1417E+05 0.
7607 .1292E+05 0.
7608 .1318E+05 0.
7609 .125 7E+05 0.
7610 .1246E+05 0.
7611 .1186E+05 0.
7612 .1181E+05 0.
7701 .1429E+05 0.
7702 .1520E+05 ii.
7703 . 1816E+05 0.
7704 . 1765E+05 0.
7705 .1821E+05 0.
77 06 . 1945E+ 05 0. ,.

7707 .2014E+05 0. -a
770 .2047E+05 i.

77 09 .1911E+05 0.
* 7710 .1 07E+05 0.

7711 .1516E+05 0.
* 7712 139:E+05 0.

7801 .1260E+05 0. -

7802 11 7 E+05 LI.47: .1 'E+05 0.
)15 .1108E+05 0.' 04 1lI -O- I- U ,1 .

.:'U.

1 158E+05 %0
780.7 . 121"E+05 0.
7:3 0:8  . 1 3:-:-:E + 05 u1.
7809 .14177E+05
7810 .1234E+05 0.

A' '. 7811 .12:38E+05 a.
A,: 7,.8: 12 .1262E+05 0.

7901 1 -21E+05 (.

7902 .1:04E+05 0.
7903 .127:E+05 0.
7904 .1244E+05 A.::', 7 05 •.1182E+05 0

-' 7906 . 126,.:E+05 0.
7907 13Z?2E+05 0.
7908 . 1405E+05 0.
7909 .1310E+05 0.
7910 .1200E+05 0.
7911 •188E+05 0.
7912 . 1326E+05 0.
8001 .1369E+05 0.
. .8002 . 1518E+05 0. -

8003 .1595E+05 0.
, 8004 .1555E+05 0.

"%05 .1715E+05 0.
%6 .1894E+05 0.

.. 17 .2068E+05 0. 0

b I.. 08 1. 9545 + 05 0.
8009 . 193 0E + 05 0.

I'.I



Series - TV, Radio, Local Advertising Aggregate
"'W I
-. .%.Transformation - Current value of radio spending + current value of local
" f advertising spending + television spending lagged one

Iperiod

i. I

L'

.[ . .L. 
. .

" °"? " " " " " " . . " " " " " " " " ' " " " " . - - " "'k ' ° " " % ' " " . ' X - ; - , , % - " " ' , " " % " " " " " " " " " " '



F. 11

L' TV (T-1) + LOCAL + NEWSPAPER SPENDING
(DEFLATED)

DATE F::TIJUL VALUE FITTED VALUE PLOT +=CTUAL +=FITTEr

j 14 -'351 . 8
06 "3 . ,4 .. 4 0.

607 319.6 0.

.09 347 0 0.L 761 of ' -:5 5.=,,

7.11 14E-,.-. O.
7612 23 .4 0.
7701,I 0.7T.02 a -:04. .
S 77 03 921.5 O.
7704 . '. (i.
7 705 :.' -. 0.
7706 7.9 0
7707 .. 16.4 0.
7708 268.6 0.
7709 280'a.4 f.
77' .:02.5 O.
7711 970.9 0.

-7712 579. 4 0.
780:' 919.9
7802 741.0 0.
7:7-" 559.2 0I.C:I'14 •726 . 7 0.

15 1246. 0.
-J6E 90-7j 0.

:07 .4 0.'I-4 .,I.I
730:3 724.8 i. 0

7,809 534.4 U.
7.10 969.4
,-7: 11 124:3. 0.
7812 :67.5
79 i 1 771. ,. -

. i79 02 1164. O.
"-r ' l 12. 9
9' 7904 1417. 0.

# 95 1 06:3. O.
9 644. 4 0.S 7907 596.9 .

* 71 54 0. 3 0.
'0 7919 669. 1 0.

7910 986.6 0.
7911 2153. 0.
7912 1779. 0.
8001 1390. 0.
8002 2219. 0.
800'3 1158. 0.
8004 1714. 0
8005 1037. 0.

1102. 0.
1314. 0. 0

8 527.8 0.
., 0 #)9 634.4 .

. ~ ~ ~ ~ ~ g g i ~ i
ii



Series - Total Media Sun for current period through lag 5

Transformation -The value at each month is the total media variable summed[ from the current period through lag t-5.

A
1

L
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F.12
TOTAL MEDIA AGGREGATE

LAG 0-5
(DEFLATED)

LIHTE RCTUAL VRILIE FITTED VALVE PLOT *=RC:TLIRL +=FITTED"

*14 8 783 i0.
;,5 8747. 0.,606 1*.. " -

7.6.7 9700. 0.C..
f7E0ci 9-375. II.
"7 ,1i9 .1187E+05
761 10 .1245E+05 A.
7611 .1*-99E+0 .5 I.
7612 .1:47E+05 0.
7701 . 1509E+05 i.
70-" . 1 650E+'15 0.

7f -3 .1555E+ 05 0.
.704 . 1464E+'5 0.
7705 .128:3E+ 05 I.

077 IE .1287E+'05 0 .
7707 1 :94E+'5 0.
77 0 8506E. .1
7"70 7!' 5 '-,.i_:'. .I."

771 E:566. , 
711 8218. n.

a1: 7474.
7801 8 746E. .I

IlL -14E+0:5,"C" 7 ::_il8 107:1 E + 0'l5i..

" ~0 5 9 9 ? : 7 ., ' .I"6 I 001E+05 I.
f 9520 .

i' ' 9594. i.
7 10, .1012E+05
7811 93-12':' . 0.
712 946.1. 0l.

7901 9 75. 0. -
,.' . 1 iE .+ 5 2'.

79 04 952S .
'79 C's5 9921. .
7906 96E7:. 0.
79':07 938:. 0.
790S l iOrj4E+05 0.

*790'9 9-749. U.
7910 .1119E+05 0.
7911 .1247E+.05 0.

* 7912 .1309E+05 0.
80oI . 151:E+05 I. -
8002 15 :35 E +5 o.
8003cs 1 E.1:,SE+ c05 0.
8004 .144cIE +05 0i.

005, .1 31('E+05 0.

07 .11I8:3E+15 0.

As .9 944. 0.

I

* .*.*.* ,.. .. -. ' .... . % % % % " ". - . ' * --. '. - - .- - -"- . ,"C - ." -.... . .i 
.- 'i ' *,**h.*.1l 
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DATA APPENDIX G

V POLICY V~.RIAI~S (TRANSFOR~1ED)
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I
I

~V~9p'!~S %SVS.
5
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S..

Series - Recruiter Accession Objectives Smoothed

Transformation - A centered twelve month moving average of the accession
objective series

Comments - This variable is designed to capture the long term or[overall mission component of objectives.

S
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S.

S'.
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,P.
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F-. . . . - Q- **-'j .# ~ . W - .. . . . . .. .~ . . . . ,~~- . . . . . . . .-..- - ""

G.1I
RECRUITER OBJECTIVES

12 MONTH MOVING AVERAGE

iTE tIC.TLIL VFILUE I TTED ',,FLLiE PLOT *= R,-.TIL +=FITTED

..04 .1422E+n5 Oi.

" 14.72E+05 .
7E.:6 .14.34E+A 5.
-6 7 .142:'E+ 51 O. ""7A ; : 14 1 E +r, C5 .

76C9 . 1405E+i5 0.
,761 0 14 ('3E+ 05' O'.7.11 . 14 C0E + (1 5.

E.1"7 1 1376E+10.l.. 7701 4 159E+05 0.7E I":'' a 1 -2.-1 E.E + 0 o.
77 11 • ::45E+C05 n.

072 i'45E+ 05 1..
77 04 .126 CE+ 05 0.
7 7 05 . 12 07E+ o5 I. .
7706 . 1 1E.E+05 0.

77, . .100£7E+n5 I.
7 709 .1 v5 1E+ ci -- A.

.., 771 C 101 1E+05 .
f 7711 5756.

"9 7712 9621 .•0.

7:3i 945f. 0.

14 971 0. C.

:" , 5 - 517 . O

7:.: I: '97 0. 0.7:=:i. n 9 7:"~ ....-'

7.10 • 1 400E+,, 0.
7 :1-1 . 1144E+n05 ci.
-: :' • 1 fT c:' ,E+ 0 5 C'.

79'-'1 . 11 4E+0;s l.
-2 C :1 .1111E+05 0.

790 I nE In=,

790: .1117E f05 I.

.-. .1117E+ 05LI.790,, I111E+i n5 .

79'06 •11 7E+C05 0.
7907 111 E+05 n.
790: •1117E+05 0.
7909 • 1117E+05 O.

7912 .1117E+05 O.•"791 I •I I7 + 5O. .

1.5 .1117E+:'5 0.
s:Of71 .1117E+05

".7 .1117E+05
1P•t117E+05 OI. ,o

" a I 117E+05 0.
S? 1117E+05 I.0

•: rin n*m 11,1._ E.4'5 LI

. . ... " " - --:'"- ;"I



V- -w *.; 7w~. . * .. .

Series -Recruiter Objectives -Monthly Effects

Transformation -The ratio of the accession objective to the smoothedf objectives series

Comments -This variable is designed to capture the monthly
administration variation in objectives.



G.2

RECRUITER OBJECTIVES / SMOOTHED OBJECTIVES I.
E FIC:TUFIL VF1.UE FITTED 'LUE r-LUT *=FqC.TUIL +=FITTED

7 6 04 .31 8' 0.
E rl 1. i .-2..

6 cl1"1 , 1 . ill:: 3 '- I_1. 0'"

7 Ei.::E: 1 .292 i-I.
f 6 cl, 9 1. 315 0-I.

76,1 1 1 . 1:l LI.
761;' .5 9 0 ; - .

7 701 1 . 0.:'89 .

77.3 241 nI.
77114 7582 i..

S'65. 0
7 70 iI6 1 442 0'.-
7 7 Ii 1 :-I'. 3 50

Ii 1. a84 I.

S I' 1. -00 0.
_67 1II 1" 19- '1

77 1 4:192 0.
--_ II1 . ' ' ' II.-

78 1 0I.

,4 46,45 Q.

.1 1 . LI. ,-,7 .0: 8 1.5 05 0.

7 9I' 1 .E. .8 8.

-,1 I:I 7'15 I41

7:': 11 . .-' '"I1."

-443 I.
• .J ,,I. .

7'9 ii4 . . 7:1 7ii

,.f05 1 . f11 0.
7Lft. 1 '8 .6.

79' 1017 1 .,6t.1 0 •
7 I1-: 1 301 0 .

-i' 1. 442 LI.

.910 . 1"19 7 I.
7911 6381 0.
79 12 3 714 i'.
e. 0 .101 8 :7 0'5 I.'i

80i12 7 4 :1. 4
.0 0 3- ' :',:O
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G.2

RECRUITER OBJECTIVES / SMOOTHED OBJECTIVES

E ACTUI%. VAlUE FITTED VALUE PLOT *=ACTU AL +-FITTED

7604 .6738 0.
7605 .7720 0.
7606 1.532 0.
7607 1.037 0.
7608 1.292 0.
7609 1.315 0.
7610 1.026 0.
7611 1.017 0.
7612 .5559 0.
7701 1.089 0.
7702 .9220 0.
7703 .8241 0.
7704 .7582 0.
7705 .8656 0.
7706 1.442 0.
7707 1.395 0.
7708 1.284 0.
7709 1.300 0.
771 0 .7909 0.
7711 .8098 0.
7712 .4392 0.
7801 .9395 0. -

02 .8957 0.
3 .6512 0.
.4 .4645 0.

.005 .7111 0.
7806 1.634 0.
7807 1.516 0.
79 808 1.505 0.
7809 1.688 0.
7810 .7915 0.
7811 .6823 0.
7812 .3858 0.
7901 .06 0. -0.
7901 .7443 0.
7903 .6375 0.
7904 .932l7 0.
'07905 1.011 0.
7906 1.678 0. -'
7907 1.661 0.7900 1.301 0.

7909 1.442 0.
7910 .7097 0.
7911 .6301 0.
7912 .3714 0.
001 .8705 0. -
0002 .7464 0.
8003 .6383 0.
%4 .9327 0.
5 1.011 0.
A 1.678 0.

*007 1.661 0.
8008 1.301 0.
$009 1.442 0.

0I

* ~ qo'~ * , ~ ' ~ 0* * ~ '*.. ~* S ~ *. ~ ~ i -



G.3

RELATIVE PAY

E ACTLIAI VALUE FITTED VALUE PLOT *-ACTUAL +=FITTED

7604 .9473 0.

7608 .9473 0.
7609 .9473 0.

7610 .9819 0.
7611 .9819 0.
7612 .9819 0.
7701 .9391 0. -

7702 .9391 0.
7703 .9391 0.
7704 .9391 0.
7705 .9391 0.
7706 .9391 0.
7707 .9391 0.
7708 .9391 0.
7709 .9391 0.
7710 .9970 0.
7711 .9970 0.
7712 .9970 0.
7801 .8654 0.
-'802 .8654 0.

03 .8654 0.
04 .8654 0.

.05 .8654 0.
7806 .8654 0.
7807 .8654 0.
7808 .8654 0.7809 .8654 0.

7810 .9131 0.
7811 .9131 0.
7812 .9131 0.
7901 .8343 0.
7902 .8343 0.
7903 .8343 0.
7904 .8343 0.
7905 .8343 0.
7906 .8343 0. '
7907 .8343 0. %D
7908 .8343 0.
7909 .8343 0.
7910 .8912 0.
7911 .8912 0.
7912 .8912 0.
8001 .8338 0.
8002 .8338 0.
8003 .8338 0.
'04 .8338 0.
)5 .8338 0.
06 .8338 0.

8007 .8338 0. o
8008 .8338 0.8009 .833g 0.



J jSeries -Relative Pay

Transformation - The ratio of monthly El pay to monthly civilian inimm
.- '.: [wage rate
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